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1.  THE  CAMBRIAN  FAUNA  OF  THE  EASTERN  SALT- 
RANGE. 


9t 

sb.  kabii  a.  bedlich. 


iNnoDUcnoN. 

TlieinteNttiiigfMiiHBloirtiiolin«f.  WaagcDwas  led  la  hitfl0Mri]iii(a«f  the 

faur.n  of  flie  Sr\It-Rann:o  infliircd  the  Ceologiral  Survey  of  India  to  turn  their 
attention  to  tho  series  oi  beds  from  vbicli  tbat  fauna  was  derived.  Meesrs.  M  iddlemiss 
andlToetliDgaoeoidiDglj  ntthemadreitbe  fade  of  preparing,  by  investigation  upon 
a  moro  detailed  classification  of  tbo  series  into  zones,  for  at  tlie  time  of.  tin 
cwUeir  geological  examination  of  the  whole  Salt-Range  this  aim  could  not  sufficiently 
he  k«pt  in  Tiew.  To  these  two  geologists  therefore  I  owe  both  important  geologioal 
data  and  aoenrately-made  oolleotions,  on  the  Inwiiof  wUeh  tiie  foUmrhg  palmmto* 
lofjical  work  could  be  carriod  out.  For  the  fact  that  this  valuable  and  interesting 
material  has  como  into  my  hands  my  thanks  are  due  especially  to  my  esteemed 
tcMiher,  Frof.  Waagea,  who  placed  the  oolleotionaor  lb.  IliddlemiseBt  my  disposal ; 
and  also  to  Dr.  Fritz  Noctling,  who  not  only  supplemented  this  by  his  own  collection, 
but  also  added  some  new  forms.  I  am  moreover  deeply  indebted  to  Dr.  T.  Ch. 
M oberg  of  Lund,  who  had  the  Hndnen  to  oompaie  amrel  specimens  with  the  Swedish 
originals,  and  in  an  exhaustive  correspondence  has  given  me  mai^  dftta  wbudl  hBTB 
been  of  value  in  the  right  iotapietatioa  of  aereBal  of  the  qpeoieii 

LiTtBATl'IlK. 
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188a.  WiiUiif-n,  S»ll-E.ii|{e  foMil..  (ioolosi**!  lUaulU,  I't  I.  P*l.lDd,8«r.  XIU.Yol.  IV.pt.  I. 
U8S.  EiDK-  WniUm,  NoU  on  th«  dixoi  er;  ot  trilobitM  bf  0».  H«  VHth  il  Ihl  HmI)oIm  Mi  tt  fh«  Ml 
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EA9TBBN  SALT-RANGE  FOSaiLS. 


FAL^NTOLOGICAL  DESCBIPTION. 

T&m>BITK8. 

Btaamu,  nor.  gm.,  PI.  I,  Tigt.  1— 8a. 

mi.  Olfttella*,  tf.  Wsajdi.  F»lt-[;»cr;.  Fn^«ll.,  Pb'..  It.  !,,  ?.  r.  XTIT.  Ge«]iO||i(d BnhIU,  P»rt  II.  y.  )r>!i 
Ut4>  OUnellui,  tf.  Ko«tUiig,  On  the  CtmbrikD  faiuMiun  of  tb*  EMtetn  faU>BHg(t  Bcewd*.  GMloictal 
8«nv  iir  bMib  TiL  TXm,  f,  M. 

This  form,  rccordod  uridtT  tlic  name  of  OlnneJlns,  difTors  so  «»rpntlr  in  vfirioii'i 
characters  from  the  epecies  indicated  by  that  generic  naxaa  that  it  is  necessary  to 
place  it  under  a  men  generfo  desjgimtioii. 

The  head  sliir  lil  is  almost  semieirculnr,  slij^htly  elevated,  possosses  movoahle 
cheeks  and  two  long  check-spiaea.  The  glabella  i«  oylindxical,  slightly  contracted 
toiraids  tta«  middle,  provided  on  eaeh  aide  with  four  latent  funom.  The  palpe< 
heal  lobeii  wliicb  surround  the  glabella  in  one  continuous  curvo,  are  eoinplt'tely 
separate  from  it  and  not  confluent  as  in  Olenelltis.  The  facial  suture*  are  well- 
developed  in  all  tbe  specimens  and,  io  oonsequenoe  of  this,  free  cheeks  are  present. 

Theaotuve  hegiaa  in  the  flist  qnarter<tf  theeizteiiial  xamif^  (reekoaed  from  the 
irlalii'lla),  extend?  alonij  tlif  cyos,  nnd  towards  the  posteriof  inaigin  is  asain  directed 
outwards.  Tbe  fixed  cheeks  are  very  narrow,  whilst  tbe  free  eheeka,  which  are  pro- 
vided with  long  eheek-spinea,  aie  alaMBt  doable  the  width. 

Of  the  thorax  only  isolated  segments  are  pro<ierved.  The  axial  part  is  elevated ; 
tlii^  pleurtG  aregraoved  ("plenea  a  aillon  "  of  Bariaade)*  and  end  in  a  backwardly 
directed  spine. 

On  theglabella  the  surface  of  the  test  shows  fine  backwardly  directed  ridpres  whiob 
nrp  however  so  fine  that  they  are  visible  only  under  tho  Ions.  On  tlie  tliiekeno<l 
margin  they  are  also  present,  but  so  muolt  stronger  that  they  can  easily  bu  shown  in 
the  figoK.  Tbe  dieeke,  even  when  highly  magnited,  show  nothing  of  the  aor(»  but 
at  most  a  fine  punctation,  which  however  is  mainly  duo  to  tin'  sinii-ture  of  the  tcat. 

This  genus  is  distinguialied  from  Olenellut  by  the  presence  of  a  wdi«developed 
facial  suture  and  by  the  <Ustinet  eeparation  of  tbe  eyes  from  the  glahella.  Wakott, 
indeed,  describes  under  tho  name  OlewUm  a  form  which  is  closely  allied  to  our 
genus  but  which  does  not  show  tlie  typit-al  characteristics  of  Olenellua.  This  IS  the 
OUnel/ua  Giibedi  which  is  represented  on  PI.  XVIII,  Figs.  1  and  1  e  of  the 
*'  Second  eontribntion  totbeatndieeonthe  Cambrian  fauna  of  North  America,"  Bull 
tr.  S.  Geol.  Survoy,  ISSC.  In  tlieso  fi;iim's  we  see  facial  sutures,  nltlmnsh  in  tlie 
text  it  is  not  made  clear  whether  they  are  true  sutures  or  only  fractures. 
TTalcott  indeed  bos  inf of med  me  by  letter  Oat  be  bu  nerer  found  true  faeial  auturm 
in  OleneliHS,  but  in  tho  text  of  the  work  mentioned  We  often  read  of  thorn,  r.r; ,  on 
page  175,  where  he  says  "  the  course  of  the  facial  suture  in  front  of  the  adult  head 
is  shown  by  tbe  free  cheek  fig.  I  c  of  I'l.  ^S1VUI<"  Tbe  lower  branch  of  the  faeial 
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nituie  indicated  on  the  same  species  hj  the  letters  O  X  is  clearly  marked  in  our 
form:  iiidfled  at  tiifa  fdaee  all  the  free  eheeks  aivliiokeB  awajr.  'But  cnromiiaiaBoe 

that  in  the  above-mentioned  form  wo  soe  regular  lines  which  can  only  he  interpreted 
as  facial  sutures,  aud  that,  at  least  iu  the  figure^  the  eyea  are  perfectly  quite  clearly 
separated  from  the  glabella,  makea  it  prahaUe  tliat  «e  lutre  to  do  here  irith  a  tnaiai> 
tional  foiai(  vhich  approaoliea  extraordmatily  closely  our  Indian  s^onus,  and  wliloh 
already  possesses  facial  sutures  and  oroa  separated  from  tli(>  ;,'lahollM,  but  doeiaol 
yet  exhibit  the  woll-dercloped  lower  branch  of  the  facial  sutures  of  IlinJ'eria. 

Of  the  genen  hitherto  known  ivliieh  omhelnmight  into  eonqiariMMi  with  otin, 

Prololeiius\  rrir<t'l:i.,-ii!i'.i  and  ^fctntoxidrs  stand  very  close  to  it.  The  shnpo  of  tlu' 
gbbella,  the  [iresoncc  of  a  complete  facial  suture,  the  free  cheeks  and  the  form  of  the 
thoflMsio  segments  agree  with  Umm  of  ProtoUmms.  The  dlHennee  oonsJsta  chiefly  in  the 
abeence  of  the  ocular  ridge.  The  eyes  form  a  completely  closed  lino  so  that  with 
their  upper  and  lower  ends  they  lie  directly  against  the  glabella.  Tin's  position  of 
the  eyes  brings  about  the  lengthening  of  the  lower  branch  of  the  suture.  The 
absence  of  a  true  occipital  ring  further  distinguishes  our  species  from  ProloliMM, 
and  brings  it  closer  to  Paradoxidei.  It  is  also  worthy  of  mention  that  in  Protolcnus 
the  fixed  cheeks  are  considerably  increased  at  the  cost  of  the  free,  while  in  Materia 
the  terene  ie  the  eaaai 

Of  the  allied  genera  Paradoxidrs  nnd  Urfatoxidn  still  romair,  but  the  former  ia 
easily  distinguished  by  its  conical  glabella  and  the  latter  by  its  short  and  broad  heed- 
ibield,  wide  Hxed  ebeeka  ud  oblique  fiicial  «iitnra» 

HoBfuu  NoRUvei^  n.  f.  et  n.  ep.  PL  I. 
Kga.!— 8fl. 

Tir.  aeg.  Tm.  btts, 

Leogth  of  hMKl  shieU  19-2  mm.  18-5  oia. 

Appraxiaut«  breadth  of  howl  chisld  •      •       .      •       •      .      36  mm. 
Length  of  ^lal>ella  10'5  mm.        IC  mm. 

Breadth  of  glabells  •      .      .       .     8  2  mm.  (»-6 


Tlie  glabella  is  sli^jhtly  inflated,  cylindrical,  somewhat  widened  towards  the 
posterior  end,  provided  with  four  lateral  furrows  on  each  side.  The  first  and  second 
pair  of  f  arioWB  heeone  ao  weak  towsrda  the  middle  that  they  are  with  diflBouIty 
visible;  exteriorly  they  stretch  in  a  forwardly  directed  curve.  The  otiier  two 
unite  in  the  middle  and  are  bent  into  a  similar  oarvc.  The  frontal  lobf  ia 
twice  as  broad  as  long,  and  slightly  inflated.  The  lateral  lobes,  iu  correspondence 
with  the  foRowa.  are  eresoentlo  and  bent  forwaidi  and  outwards.  The  greatest 

■G,  I'.  M»tth««,  Xotoan  Cuubrlm  faana«.    l><iT«ln|i<in«iit  o(  (ba  hMOStl  liad  |b  la  UM  OlBlttiSi  dfoima 

O,  T  I)  ai  Um  81.  J«ba  Qianp.  C«a«^»  BM$r4  ^atitaet,  Uti. 
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width  of  the  glabella  lies  at  the  first  lateral  lobe.  The  eye-lobee,  which  are 
tompletcly  separated  from  the  glabdlii  ttnteh  witboat  intenoplka  ia  a  strongly 
arched  curve  from  the  frontal  Idia  to  the  last  lateral  furroir :  in  form  they 
are  hook-shaped  (such  eye-lobes  are  called  by  Matthew  "continuous").  The 
branch  of  the  ^ial  snture  begins  at  the  posterior  border,  runs  parallel  to  this 
for  a  short  distance,  and  bending  ootwaida  tomidi  1ib»  eje  pamt  to  the  antaiior 
margin  where  the  two  sutures  diverge  from  each  other.  Thus  the  cheeks  are  div  ided 
into  fixed  and  free  portions.  The  former  are  very  narrow  and  are  occupied  for  the 
most  part  hf  Hbm  ejeJobea.  The  ino  dbeeln  appear  toleiably  flat  with  a  high 
marf^inal  ridge,  which  forks  towards  the  posterior  margin,  passing,  on  the  one 
hand,  round  the  rest  of  the  maigin  and  of  the  cheek,  and  on  the  other,  outwards 
into  •  long  spineb  The  marginal  groore  is  deep^  the  Umb  broad  and  lungitudinally 
itriated.  The  glabeDn  almost  tonohea  the  nuugiaal  ridge  ao  that  enlj  a  mall 

intermediate  pieod  snprintes  them. 

Of  the  thorax  only  separated  segments  are  known  to  me,  in  which  the  pieora 
bear  broad  grooves.  Tbty  are  flat  and  end  in  man  or  leas  lengthy  spinet.  The 
axial  rings  are  more  anbed  and  show  a  grooTe  diminiahing  in  depth  towards  the 

Hie  snrfsoe  stmoture  has  already  been  noticed  in  detail  in  the  description  of 

the  genus. 

Tiro  forms  can  be  distinguished,  one  with  a  hroad  and  tho  oUier  with  a  aaimr 
glabella.  The  former  we  call  var.  Ma,  the  latter  var,  angmta. 

PrrcuopAKiA  RicuTERi,  n.  sp.  PI.  I.,  Figs.  21  and  22. 

Although  this  is  very  badly  pteserred,  yet  the  generic  characters  of  Pfy. 
eleporfa  aie  saoogniaalile  in  it  The  oonioal  glabella,  nanowed  hi  front,  the 
direction  of  (ho  ryes  and  tho  facial  sutures,  so  far  as  they  avB  vUMe,  the  neck-spine, 
and  lastly  the  weak  granulation  of  the  test,  agree  in  every  waj  with  the  generio 
ohnrfMten  ol  Ptychoparia  as  constituted  by  Matthew'. 

The  bead  shield  is  almost  semiaieoalar,  flie  ghbdla  nanowed  in  froDt^  atroagly 
inflated,  limited  by  deep  axial  furrows,  and  provided  on  each  side  with  three  lateral 
furrows  directed  backwards,  which  do  not  reach  the  middle  of  the  glabella.  With 
the  glabeUa  it  united  •  bcoafl  neek'aegment  with  a  long  nmk.apine.  Solkraalfae 
facial  suture  is  visible,  it  ho^ns  near  the  genal  angle  and  stretches  along  the  eye, 
thence  diverging  to  the  anterior  border,  which  it  reaches  in  the  first  third  (reckoned 
bom  the  middle  line  of  the  gioMh).  The  oheeka  are  slighUy  inflated  and  com. 
pressed  posteriorly.  The  surface  is  weaUy  granulated,  bat  the  gianulatioo  ia 
preaerred  only  in  a  few  places,  because  the  specimens  are  for  the  most  part  casts. 
Tbe  neek'foTtow  is  continued  as  a  deep  occipital  grooTe>  to  which  again  is  united  a 
broad  occipital  ring. 

Upon  the  corroded  specimens  the  eyetodnb  only  am  fadifftteli.  Th«7  mwt 
the  glabella  at  the  third  lateral  funow. 
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TVip  Tiearpst  ally  of  our  form  is  Tfychoparia  Zinnaruoni,  Brwgg«r,  espeeiaUy  the 
▼ariety  aiata  described  by  Mattbovr.'  Tbe  principal  differences  are  the  hrotd  neok 
•ad  oodpitel  ring,  and  abof«  all  tbe  Mok  apiiMk  tSmoit  1  cm.  long.  Moreorer  the 
iBtermediuif  pir  c<<  wKich  s^mtcttiie  ^bdU  hom  the  frontal  nuugiiis  seMnato  be 
mncb  narrower  ia  our  form. 

HT0LITHE8  ElOHVALD. 

IIiOLiTHEs  WrNxSKi,  Waagen. 

im.  Wugen,  Sklt'BMg*  t«Mi,  Palmmt.  Mica,  8cr.  XIII,  Vol.  IV.  pt.  II,  p.  m-.Vl.U  rip.  7—10. 

I  have  nothing  to  add  to  the  fall  description  given  by  Waagen.  The  nnmer* 
vm  Bpeeimens  before  me  are  derircd  from  Middlemiss's  collection,  and  aw  marked 
in  part  with  "  B.  (lower  gallery)",  in  j  art  with  "  B  2  ",  M  that  W«  may  Otmdade 
HuA  the  form  has  an  exteusire  vertical  distributiuD. 

Htouthbs  sp.  PI.  I.,  Fig.  24. 

In  the  black  shales  of  the  Hoeferin-zone  lie  namerous  remains  of  a  species  of 
MyoMhea,  which  is  however  so  compressed  that  its  original  shape  can  only  berecog- 
idled  vith  diffleolfy.  Vhegr  am  kng,  with  appavantlj  a  tiiangiilaT  mlioD.  Urn 
tpeciai  abowatbe  greatest  resemblnnLC  to  EyolWut  griiU^  BilliBgi,  wifll  trUoll 
it  agnet  In  iti  length  and  triangular  section. 

If ons«U|  n.  g. 
UOBSMU  ftBAWUXA,  h.  f .  «t.  B.  ip«  IL  L,  flga.  1& 

BbtferU  Noettimgt  k  aeooniwaiad  hf  a  type  of  1ffiae1iio|iod  wbieh  oooun  in 

quite  extraordinnry  abundance.  All  the  indivirluals  must  be  includrd  in  one  genus 
KoA  in  one  species,  and  since  only  one  speciee  lies  before  me,  it  is  possible  to  onito 
tbe  genfliie  and  apeeiflo  deieripliona. 

Tbo  abftll  ia  eircnlar  or  slightly  elliptical  and  flat.  The  ventral  valve  is  s^cntlj 
conical  vitb  a  Bomawhat  eccentrically  placed  umbo,  wbieb  it  perforated  by  a  cleft 
for  the  puMge  of  Hi*  foot  (pedicle  groove).  The  flattening  near  the  umbo  and  at 
tiw  poatoior  border  forms  a  kind  of  false  area.  In  the  anterior  ana  two  nanmr 
muscular  scars  situated  close  to  the  umbo  on  both  sides  of  the  foramen.  They  are 
the  impressions  of  the  hlnge-musules, —  cardinal  soars.  Immediately  below  these 
lie  a  pair  of  vide  imprcMiona,  kngtbened  out  into  a  mrj  fine  paaring  towaida  tbe 
inferior  border,^ — the  internal  scars.  Betwrcn  thrsr,  close  to  one  anotber  Ua  flia 
central  soars  which  are  also  risible  as  alight  depiessiona  upon  the  outer  surfaoe  of  tbe 
alioiU.  Tbe  doml  valve  baa  »  marginal  beak  vitb  two  small  lateral  indentationt.  The 

* 

*  ]UihMS»IBHlisiliM«lt!M8l.MafHa«      IT,  I. «.  p.  1«3,  Pt.  II,  tg.  t. 
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interior  shows  two  muscular  imprmionB  diveiging  towards  the  inferior  bonier  and 
iMtveen  tbcM  U»  okiM  togeOier  two  •nuU  ocaitial  masoolw  Man  wliieh  bemse 

in  ■width  iriferiorly. 

In  the  interior  of  both  Talres  fine  radial  lines  pass  from  the  point  towards  the 
fofBEtor  maigin.  The  iliell  oonsiata  of  tevml  layers  of  phoaphate  of  lime  and  ohidn. 
It  is  sometimes  laminated ;  and  the  uppermost  layer  is  finely  granulated,  the 

praniilation  Ix'iiii?  olosrr  arournl  tlio  umlio  nnd  mi)re  sparing  towanls  the  lower 
border,  as  in  Acnthele  graaulata.  Linn.'  Tlie  outer  side  is  moreover  covmd  with 
dose  panllel  •triationa  of  growth  over  wliioli  in  many  epeclmena  lie  fine  ndial 
fiuiowi. 

The  olu$(  st  allies  of  our  genus  are  Obolella  and  Aerothele,  and  indeed  one 
may  look  upon  it  ai  a  tiansitional  fionn  between  them.  Of  the  obafMten 
of  the  former  our  new  spodes  poeaeaMe  the  cleft  or  pedicle  groove  for  the 
passas^e  of  the  foot  and  the  mnsole  impressions  of  the  ventral  ralve ;  of  the 
latter  the  eccentric  umbo,  the  falee  area,  the  sculpture,  and  the  interior  of  the 
donal  TBlre.  The  agreement  goee  eo  far  that  we  may  oonaider  OMfJte  flfUMn* 
and  j0rofAel»  pfwialato'    the  exbreme  fonna  of  MBbergia. 

NmnOLim  WAnvBi,  Waagen.  FL  I.  Tiga.  it6  a  and  h. 

IMS.  WMS*n,  $!iilt-lUnge  FouQt,  I,  ProdnctiM  LimMUinc,  S<r.  XIII.,  Bnchiopodn,  p.  753,  pL  S^tgi  S4t 

ima.  Waigm.  M(*IUng«  f onili.  Sm.  XIII,  Vol.  IV.  Fkits.  Oditagitia  BmmilM.  H II,  fiR.  S«. 

ISn.  Bdl  tai  OnriN.  An  Iii«i*la«tiM  to  tlx  «tady  •(  ttoamn  sT  FdtM«b  BtMUaval^  Vv*  1, 

Kalnral  Hiatciry  of  Kew  York.    PalmonlologT-  Albuyt  IBM  p.  84. 

Neoboltts  Warthi  is  the  only  fowil  I  have  been  able  to  examine  from  the 
Neobolus  xooe.  Ihe  Tontral  yalve  with  its  prominent  nmbo,  the  dorsal  vahre 
with  the  broad  aeptom  reaching  almost  to  the  lower  border  and  the  elliptical 
form  n^ce  in  every  respect  with  the  sp^'cies  daMKibed  by  Waageo.  Xiie  shell 
moreover  is  very  thin  aud  bluish  white  in  colour. 

Obolella  sp. 

In  the  deepest  layers  of  the  series  lie  the  remnaota  of  a  brachiopod  the  generic 
pontka  of  whioh,  on  aeeoont  of  iti  bad  preaerration,  it  ie  diflhndt  to  determine. 

The  form  and  strneturi>  of  tlie  shell  ro<:'al!  Iho  p;cini>i  Oholcllu.  Tlio  shc-ll  con.si.sts 
of  eevenl  lamime  of  which  the  lower  show  a  lougitudiual  striatioot  while  the 
upper  are  somewhat  lamellar. 

So  far  the  stracture  of  the  shell  is  concerned,  thia  speoiea  most  closely 
re<iomble8  Oboldh  crasna;  but  in  OUT  form  the  umbo  appeal*  to  be  moM  strongly 
incurved  than  in  that  species. 

<  Li niiAr<(>n,  <}.Om.  bam i hgNB Mi KmdtsUM Odulbw  €M.Jhtnm.  JWIwM/, SUMUm,  Uie4Tr 
p.  3:3.  pi.  IS,  6g.  u. 

>  Wal'iKt,  Beoond  r^ntribntion  to  tba  Itsikt  «■  IhS  OMtMsa  falMS  sf  Kfllk  AMlte.  AH.  RA0mL 
«ai«,  1886b  p.  U4  lis- 1.  <^PM.  I «.  Md  i). 

'IAi««iiOisOatUVsitiitoto«ft1wBMsJorii«VJsrfa<i>diat  Jiiai»a.«i«s^  BMd*. 
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LiVGULELLA  Wasniecki  d.  sp.  11.  i,  Eig.  9  a,  b,  0,  d. 

Fornuftsliort  raanded  tri&ngle,  the  lower  bnrder  atoMMi  horiMmtal;  umbo 
broad ;  sttktioiM  oanoantriQ,  fine  and  ragnlai^  often  alio  whh  plaite  wUflli  give  it  » 

lamellar  rippcirancp. 

In  the  interior  of  the  siieil  occur  two  lateral  scars  which  diverge  fiOiD  Midi 
other  for  baU  ttie  kngth  of  fbe  ab^,  and  thai  approaeh  again  towaida  the  adddlo 

lii'prt^sioti.  Tlio  latter  is  tolemhly  hroad,  clearly  visible  in  the  casts  and  widens 
towards  the  inferior  border.  The  sculpture  of  the  shell  consists  of  line  radial  strialion 
and  a  olearly  Tfaible  regularlj  aminged  granolatioa.  The  poeifion  of  the  nrasele ini> 
ptawlops  re*etnMf  s  that  in  Livijulella  ella  figured  by  'Walcott',  Fig.  4  a  and  b,  whiUt 
the  form  and  radial  striation  are  more  nearly  as  in  Lingula  atte»uala,  Soir.,  and  m 
the  form  figured  by  Bomcmann'  from  Sieily  in  his  Figs.  3  and  5.  The  chief  ground 
for  the  institntion  of  a  m  w  species  lies  in  Hn  invariable  rounded  triangular  form 
with  a  horizontal  inferior  liord'-r,  and  moreover  in  the  rcjrulnr  LTinnlation,  which 
is  not  known  in  any  of  the  hitherto  described  species  of  Liuynlella.  LinguleUa 
WawmietM  oeeuxa  in  great  nvmhein  as  the  eole  T^neentatiTe  of  tbb  gesos 
in  the  beds  with  Bmferia  Ninaingt. 

LtHOVLBbtA  Fuoan,  n.  sp.  FL  Z,  flg.  10  a»  b,  o»  d, «. 

Shell  a  lont;  riv:il,  vi>r_v  flat.  Its  fjreatest  olevation  lies  in  the  middle.  The 
large  Tal^e  is  draivn  out  towards  the  point  It  poMeues  a  broad  area  with  a  cleft 
for  the  passage  of  the  fle-hy  pedicle.  This  deft  is  the  chief  oharactor  which 
^tinguishos  Liiufutella  from  Lingula.  Also  in  one  individual  traces  are  visible  of 
a  small  pit  in  the  interior  of  tlic  slu  ll  siioh  as  Davidson  mentions  in  hi-;  deseription 
of  the  genus.  The  smaller  valve  has  two  impressions  placed  Jiear  each  other  and 
almost  leaehing  to  the  inferior  boideir ;  and  in  the  east  tbej  leave  a  ooneaTe  f  nnov. 
Tho  sculpture  of  the  shell  consjsta  of  fine  closely  set  radial  lines  vbioh  are  cut 
through  by  longitudinal  irregularly  placed  grooves. 

This  form  iswa  eqniTalent  of  the  LtnguleUa  sp.  which  Unnarson*  has  deserihed 
from  the  Swedish  cambrian.  The  shape,  the  sculpture  and  the  somewhat  scanty 
evidence  of  the  interior  of  the  shell  agree  in  every  respect  with  our  species.  Figure 
25 '  shows  the  two  longitudinal  grooves,  and  Figs.  27  and  28  the  typical  shape  and 
also  the  radial  and  longitudinal  ornamentation. 

The  nearest  nllie?  after  this  are  some  small  forms  of  LinguleUa  Bafitii,  Salter. 

Bornemann's  '  I>.  attcuuala.  Sow.,  may  also  be  compared.  Figs.  1  and  8  show  a 
great  external  libeness  to  the  Indian  focm.  Bomanann  lenTss  itnndeeided 
whether  It  is  a  lAttgii»  or  a  LimgnMUt. 

PnvDoniffCA.  Waaionn»  n.  g.  et  n.  ep.  Fl.  I.  Figs.  81  and  28. 

lINb  ftf'nr>t>  «-c*  rni:i>^  W  W.,  xkt.  ur^-rii.  W.In.  KaaOISfk  0*  llw  ClHalriW  tmMtiM  •!  tblKHtMII 

Hiilt-lIin.'O,  p.  "  J,  U'n  (1  ■>].  Sirr.  of  India. 

*  M'ftitvitt.  Smini!  fontnbntion  to  t}3«*  »t"itl(i.,  on  tho  Cmiliruu  fauDM  of  Nortli  Anifrioa.  i/».7.  l.\  S  tirol, 
itfnre.,  y.  il7.  iL  III 

•  UorDomann.  CninbriMlin  SrliielitefiirtlMn  <I»r  IiimI  Sioilicn.  Xota  Acl»  Aiid.  l-i-if  ■/J.  LI.  Hind  p.  437,  PI.  31. 

*  IiiaiuuMHi.   On      bnutiiopodii  <if  Ih*  PundoiiJn  li«<iii  of  8w»d»D,  p.  15,  PI.  Ill,       :'  l-:to. 

•  BonMoMB.  OsoBbriMiiM  Sehidittn^dMft  Iff  IbmI  SMUiN,  A'at*  AeU  AM.  ZiofU.  U.  Baa4-  p.  4S7.  PL  S4k 
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NoflOiof  in  Us  aoooant  of  hb  joamej  OMntiooi  fhU  foaiil  u  flMOIAmi 
rugota,  TST.  cqMyw*  On  closer  examination,  however,  we  find  that  most  often  there 
am  two  llMlb  bdoDging  to  each  indiriduik],  aad  in  manj  oases  the;  are  still  united 
■o  tliai  we  mnat  oonolade  tbat  in  flw  Kviog  itato  iStuij  belonged  tt^faer.  1V>  wbat 
kind  of  animal  these  problematioal  remains  belong,  cannot  b«  determined  with 
certainty  on  acoonnt  of  the  soantinets  of  the  materia).  Appearances  would  seem 
to  place  this  shell  among  the  hingeless  LamelUbranohiata,  although  we  know  no 
fom  in  older  Palsoozic  beds  with  so  prominent  and  strongly  carved  an  umbo.  Tha 
greatest  difficulty  however  in  assit^ning  this  form  to  its  proper  Bvstematic  position 
lies  in  the  fact  tbat  we  do  not  even  see  how  two  aaoh  indirlduaig  are  united  with 
taA  other,  for  the  nek  here  k  of  aoeh  a  ehanoter  Uui  it  doea  not  nafortnnately 

lend  itself  to  preparation. 

The  sin^^le  individuals  consist  of  a  pair  of  boat  ooniual  com^iressed  valves. 
The  anterior  openiiig  b  therefore  elliptic.  The  utnbones  are  very  high  and  enrolled, 
and  touch  one  another.  From  the  middle,  deep  equidistant  sickle-shapod  grooves, 
8  to  9  in  number,  stretch  towards  the  point  of  the  shell.  The  union  of  two  valrcs  to 
join  a  pair  is  so  charaoteristie  that  in  any  case  we  must  separate  this  puszUug  form 
faom  Stenotkeea,  although  a  aingle  ahell  by  itMlf  oomplctily  oomaponda  to  what 
we  wndawtMid  hj  that  i«m«. 

Ctubsrites,  sp.  PL  I.  Figs.  19  and  SO. 

Tjonp;  cylinders,  which  are  often  arranged  in  a  fnn-shnpcl  aggregate  of 
Tarioua  thickness.  Focha  in  bis  work'  "  Uber  die  f  ucoiden  und  Uieroglyphen" 
haa  giren  s  elear  piotars  of  the  ori^  of  these  fonns  and  has  d^nitely  removed 
the  idea  that  tli^y  am  tlio  remaius  of  algw.  To  t^ive  a  spcciHc  name  to  such  worm- 
traoks  appears  to  me  quite  superiluout,  sinoe  it  may  well  never  be  possible  to  recog* 
niae  the  species  of  annelids  from  whloh  the  fndividiial  traelcs  originate.  More- 
over a  comparison  with  the  genus  already  d(»cribed  is  difllcult,  becau^ie  many 
remain  alike  from  the  cambrian  to  the  prfisent  day.  Thus  in  Hall's  work,'  uniler 
the  name  Palceophycus,  we  see  pictured  uylinders  which  are  sometimes  straight  and 
sometimes  branched,  and  which  in  thsir  disposition  almost  correspond  to  our 
tracks.  'V^'e  fiml  a  still  i^reator  likeness  to  Cylindriies  carespitonc,  IIoct,  from  the 
Muschclkalk.'  llere  we  see  beautifully  the  fan-shaped  arrangement  of  the  individual 
tracks,  liastly,  in  the  Natural  Hbtory  Hofmnaeum  of  Yieona  there  axe  speeimeiis 
{mm  the  f  lysch  which  are  not  distinguishable  from  ours. 

I  may  mention  here  two  flireanistanoBS  which  Fnchs  notices  in  his  concluding 
ehapter  upon  the  distribntion  of  Fnoolds  and  which  are  here  again  confirmed..  That  is, 
first,  it il  especially  the  beds  which  are  poor  in  fossils  tliat  are  rioh  in  CgUndritet; 
and  secondly,  it  is  in  these  deposits  which  are  formed  of  repeated  alternations  of 
sandstone  and  intervening  marly  beds,  that  the  most  favourable  conditions  for 
the  oocniMnoe  of  Hiaroglyphs  and  Foeoids  are  prodneed. 

*  lltMdcr  Fnclii.  Stn  lifn  u^fT  Fiicnldi-n  und  Hlcnii;  itTj:'„-n.    Dt^lt.  t  Alutt.  ri'io.  1S95,  p.SSS. 

*  PklaMatdliiKy  of  Now  Yoik,  Albjinv,  16t7.  Vol.  I.  Puiauf  Ajr»,  latiuUru,  pi. :.',«.  7  \  Falmofkjfntt  rufana, 
(I.  8U  P-M  ;  Fataofkyett  timpler,  pi.  42. p.  63. 

*  Ui«r,non  fatiilii  Udrttin.  B«ad.  IV.  p!.  XXUI. 
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PAl^ONTOLOQICAL  RESULTS. 

Before  we  proceed  to  n  determination  of  tlic  nc;e  of  the  beds,  we  musf,  so 
far  as  this  ii  poniblo  from  tho  collections  of  Messrs.  Middleraiss,  Noetliag  aud 
Weasen,  fix  the  distribation  of  the  individiua  foitil*  in  tiieb  horiiooa. 

The  loirest  zone  is  tla-  !^:ilt  Mnrl,  from  which  no ftmOl  ate  known }  aadtilhli 
foUoved  hy  the  Kliusiak  group  or  Neoltoltu  beds. 

I.  Lower  Anndid  Beoditaine.^A  Mriei  of  baid  cTCem*ooloiind  glanocmitie 
M&dstoncs  alternating  with  tbin  beds  of  black  soft  sandstone,  lliddlemiss  designat)^ 
tbeir  subdivision  in  his  section  by  the  letter  "  A."  They  contain  remnants  of  brachio- 
pods  belonging  to  the  genus  Obolella,  but  are  not  specifically  determiaabls ;  and 
fngmeiitiof  JB^eUMMyandtbeyore  moieever  loll  of  anneUd  tiMka.  TbinlaieaB 
Mfect. 

II.  Zone  of  EyolUhet  TFynnei.— Blaokish  red  sandstone  with  green  spots. 
OolntaiiH  niUBennw  epeoinMie  iA  SfotWut  Wruti,  Waagen,  and  fragmento  of  a 

trih>Mtt>T    Here  also  the  rock  shows  tracks  of  annelids.    Thickness  10  feet. 

HI,  Upper  Annelid  Sandstone. — A  aeries  of  bard  cream-coloured  glauoonitio 
sandatone,  alternating  with  aoft  gnjiA  blaeic  tbin  bended  beds.  This  fs  the 

zone  distingnished  by  Middlemiss  as  "  B  2."   It  contains  Orthis  ^rarlAt.Waagen, 

IlyolUliCS  IFynnei,  "Waaircn,  and,  according  to  Waagcn,  Ttychopaim  Warthi. 
Noetling,  however,  believes  that  this  species  comes  from  the  zone  of  Hyoiitheg 
99^ JPMieia 

IV.  Zone  of  Neoholun  Wnrthi. — Thin  red  sandy  micaceous  beds  full  of  Xcoljohia 
Winihi.  This  is  the  zone  from  whiuh  I'rof.  Waagen  obtained  the  following  uiue 
fonb:— 

iJueitiolepii  granulaia,  Waagcn. 
SckitopviU  rugoM,  ff 
Heeiolui  IFarUi,  . 

„    0'ynmti  „ 
ZMmina  lingalciilt  „ 

n      fJMM^  M 
iimfiUm  Hmnant,  ,» 

„    Werdi.  „ 
Fenettellit,  sp.  intl.  „ 

I  possess  only  Neobolu$  Warihi  from  this  zone. 

Y.  Z^nfi  ot  Boeferia  JSoetlmgi. — ^Blaokoompaot  day  slates  with  soalee  of  mioa. 
They  contain—' 

Hetftria  Hoetlingi,  var.  attguMla,  n.  ap.  et  n.  nr. 

»  „  var.  lata  B.  Sp.  St  a.  m. 

lAifMUlla  ITMmittki,  a.  tp, 
BftlUku,  ip. 

VI.  Lower  Magnesian  Sandstone.— This  eooiiila  in  ita  deeper  pMrtaoC  aand/ 
isloiQite  wbiflh  oontaiu  interaalatad  beds  of  idajr. 
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In  tlikdifiiian  am  foud— 

Plfeioparia  RUiUH,  c.  up. 

Above,  the  magnesiaa  auidstooe  paaaea  up  into  a  bud  day  wbioh  oontaios 
lAi^vAella  Fuchti,  n.  sp. 

In  the  following  beda,  which  Noetling  calls  Vm,  IX,  X,  and  moraoTer  in  the 
so-called  Bbaganwalla  gioap  whioh  aoiidiidas  the  whole  eomple^,  no  hmuk  Imra 
hitherto  been  found. 

Waageo*  on  Uw  haiii  of  the  few  fiadb  known  to  him,  dlstfogobhei  the  foQow- 
ing  gMNi|it  In  ttM  flamtarian  fanna  o(  tiie  Bait  Kaiiga  (fMna  hdow  upwaida)  9^ 

1.  TsP'holii?;  Zons.  ■ 

2.  Olenelluk  /one. 

S.  Paradoxidea  Zone  (bHcd  vpM  PljeitjUrim  WartU^. 
4.  Olenoa  2oDe  (baaed  00  Ottnmi  MuNeiM). 

T^nfortunatoly  the  actual  spot  whore  the  individual  specimens  were  found  is  in 
most  cases  unknown,  and  this  is  especi&Uj  true  concerning  FtgohopcMria  Warthi, 
waA  the  hmAiopods  whkh  accOBtyMgrit,  and  abe  the  trikUte  deMiibed  ae  Otmuu 
itutiau.  Thus  it  is  clear  ttat  the  aonal  nociiioiB  to  fttr  detannined  waa  profi* 
aiooal  in  character. 

Koetling  was  the  flnt  who  by  mom  enot  odDeotioaa  waa  aUe  deOaitdy  to 

determine  the  order  of  BQOeeMloo,  and  to  show  that  the  foonla  wbieh  wwe  fooiid 

•with  JPtychoparia  Warthi,  as  well  as  Olenus  indicun  find  the  acnorapanying  species, 
came  from  lower  horizons  than  the  Neobolut-Oienellm  fauna.  On  the  ground  of 
Ui  obeervationa,  theraflofe,  he  leettted  flie  aoaal  aoeoeHlaii  and  hdd  that  Oe  beds 
with  Ftychoparia  Warthi  and  0/<?nu»  twrf/ew*  must  be  considered  as  the  lower  sub- 
diviuons  and  that  the  Neobolm  and  Oleaellut  zones  must  follow  them.  At  the 
MUM  time  he  abowed  tiiat  the  lones  of  P.  WarlU  and  0,  itidiciM  would  not  bakog 
to  the  Paradoxi'les  and  OlenuB  zones,  because  neither  form  is  correctly  placed  in  the 
gOBiu  to  which  it  was  first  referred.  Thus  the  apperent  rerersnl  of  the  saooeasion  in 
oar  region  compared  with  that  in  olher  ooontrles,  waa  qnite  naturally  avoided.  I 
may,  moreorer,  remark  hero  that  should  the  generic  name  PtychoparM  for 
P.  Warthi  prove  to  bo  correctly  cliosen,  it  will  not  prejudice  the  alteration  in  the 
■ncooeaion,  because  £tyc>>oparia  is  already  known  to  extend  from  the  oldest  to  the 
yoimgest  oarabrian.  Of  the  apeoiea  denignatcd  as  Otmnu  Mient  then  is  too  little 
of  it  preserved  to  allow  of  any  definite  conclusion  as  to  fhc  srenuH. 

Let  us  consider  somewhat  more  in  detail  the  fossils  which  have  since  become 
known,  and  especially  those  of  the  BotfMa-mait.  Bo^Snia  iPeaMdig^  as  already 
mentioned  in  the  pahconlolojical  description,  is  very  closely  allied  to  the  form 
figured  by  Walcott  as  OienelluB  OUberti  (PI.  XVIII,  fig.  1,  le,  loc.  cit.) ;  and  its 
oloee  resemblance  to  Protolenut  cannot  be  denied,  so  that  its  relations  with  the 
fknna  of  the  Olsiwlliit  aone  are  very  okse.  MtAergia  id  a  transitional  form  between 
AtrdM*  aad  ObMtta.  Although  we  aee  trilobitsa  and  biaohiopods  whioh  an  rery 


M0LLC8CA. 


11 


like  those  of  tbo  OUnellu$  zone,  we  must  for  the  preseDt  gire  ap  the  idea  of  aa 
«iMt  detcnnJiuiiioii  of  the  age  of  fliia  woae,  beoaue  boditihe  spedeaof  tiio  Ai^tfrte* 

■one  ))clon!^  to  jrenfra  it  Inch  are  not  foni'.d  clsewljere. 

Only  this  miicb  can  be  said  that  the  relation&hipe  of  Boeftr'M  and  Mobergia 
poiiit  diie0y  to  tin  lown  eamliriaii,  and  at  the  higheat  to  the  middle  eambriai^ 
so  that  probably  we  have  to  do  with  an  old  cambrian  fauna.  The  deposits  £Dlllld 
below  these  beds,  however,  ilo  not  ofTcr  any  data  whatever  for  dotermining  their 
horizon,  becau&e  their  fossils  are  for  the  most  part  new  genera  in  iodifTerent  forms 
woh  aa  TIfohepaHa  IFMMtvUeh  nay  hdamg  aa  veil  to  flie  OUaelliit  aooe  aa 
tethe  following:  Taradoxidet  or  Ohnut  zonos. 

£Ten  if  the  JSo^erUhume  ia  lower  cambrias,  we  oannot  yet  consider  that  the 
underlying  beda  aie  naeanarily  alder  flian  all  the  eanibriaB  daipodhldthBitDkiioirait 
for  they  may  possibly  balong  in  fliair  ealiMl^  to  the  loiiw  paita  at  the  OIm«0w 
aoae  of  othar  lands. 

Hie  beda  witt  S9tf(trt»  Ifoatkigi  an  followed  bj  the  Hignesias  Banditooe 
gnop,  from  which  ve  haTe  described  a  Ttychoparia  and  several  Lingvlella*. 
Ftfokatparia  SickUri  baa  a  great  reeembianoe  to  F.  Idmrnanoiti.  Zingmlella  AoM, 
allhoiigh  not  idantieii  with  it^  is  yet  very  closely  allied  to  a  spedes  of  LmguMla 
irhich  LinnanaoB  haa  daaaiibed  from  the  Taradoxidet  beds  of  Sweden.  Here  again 
we  And  tbo  remnants  too  scanty  to  admit  of  a  diieot  eompaciaon  with  the  f  era* 
daxidet  beds  of  other  countries. 

laady  fUi  gaoap  ia  aooeaedad  bf  flie  Bhaganwalln  group  or  Salt  CiTalBl 
P<^iidnmorph  group,  the  close  connection  of  which  with  tbo  Magnesias  BandltODe 
leaTes  no  doabt*  as  MoetUng  says  *  as  to  its  inclusion  in  the  cambnan. 

The  senilt  of  onr  aeieawbai  on  tiie  relatlona  of  the  ftiuna  maj  be  Am/Stj 
anmmed  op  by  saying  that  we  now  hnow  of  a  oambtian  fauna  in  the  Salt  Bange 
which  according  to  the  fossils  known  fnm  it  oaaniit  be  lefcaied  to  a  later  hodaon 
than  the  Paradojcidet  sone. 

The  oomposition  of  the  fomia  is  Tery  simple.  In  siHte  of  the  extraordinary 
abundance  of  individuals  there  are  only  a  few  genera  and  Bpeclce.  In  the  lowest  beds 
are  found  the  remnants  of  a  single  braohiopod.  The  same  poverty  of  species  is  met 
with  in  the  Ugfaer  aeneab  for  they  are  diitingiiiahed  b^enlj  twebiaddopoda  and  one 
Jlpolithei.  It  is  in  the  Neoholue  Wnrfhi  zone  for  the  first  time  that  a  great 
differentiation  of  speeies  is  to  be  noticed,  and  thist  again,  beoomesleas  marked  in  the 
Noetlimgi  fauna,  where  in  apite  <rf  the  aihandanoe  of  tiiloMtei  and  bnchiopods, 
only  a  single  spedea  of  the  one  order  and  two  of  the  other  can  be  distinguished. 
Here  in  fact  this  peculiarity  is  at  its  height.  It  points  to  a  great  depth  of  the 
ocean,  and  this  view  is  supported  by  the  sudden  change  of  lithological  character. 
Up  to  tills  point  we  hare  seen  aaodstooea  with  nnmbarlasa  gnuna  of  glanewiite^ 
while  here  suddenly  blade  olay  slates  without  any  trace  of  glauconitc  come  in. 
It  is  therefore  remarkable  that  despite  these  indications  calciiun  sulphate  and 
ehloride  are  diaeofercd  in  thti  compicK,  for  nsnally  they  point  only  to  a  moderate 
depth. 

*  Til*  Cambnui  (onsalioa  ol  ib>  cmUtd  Salt  Bw)g«,  Lc,  p.  81.  BeiUifi  i«i  Ktantsii  lia gttcaldi  SeliMbtM 
■miMta  aihn    dv  >ill«BHig»l.««|b  <r. 
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THE  KELATIONS  OF  THE  CAMBIllAN  TO  THE  OVEELYING 
OABBONIVSaOVB  BBD8. 
TaniiDg  our  attention  now  to  tbe  overlying  tads  we  find  that  the  ^wMwiirf^ti 

beds  are  succeeded  anconformably  by  rocks  of  upper  oarbooiferow  tgi.  The  WMOII* 
formity  has  been  noticed  by  Waagen'  in  these  words  :— 

*•  Ibis  group  appears  to  net  eTarywhere  (Usoeriant  en  the  lower  heda^  and  thus 
oomna  in  contact  Iwall  v  witli  al!  the  groups  from  No.  2  to  No.  7.  Howerer,  in  the 
aiogle  Notions,  this  discordance  can  be  observed  only  with  difficulty,  and  thus  :Mr. 
"VTjnm  was  led  to  infer  the  abseoee  of  any  deoided  diseoidanee  within  tbe  entire 
seri  sof  rock-groups  in  the  Salt  Range.  ith  regard  to  a  discordance  between 
tbe  red  slialy  zone  and  the  group  here  under  description  I  mvsclf  nm  by  no  tuaoa 
certain,  though  I  accept  it  in  the  very  poeitive  assertions  of  th©  ciroumstanoe  hy 
Sr.  King  and  Mr.  R.  Oldham,  whilst  I  mynlf  bava  seen  the  hoimdary  hetwean 
two  in-o'ips  only  at  a  few  places."  Oldbiuir'  bflieved,  on  tbe  other  band,  that  the 
unconlormably  overlying  beds  were  not  upper  carboniferous.  He  oompared  them 
with  upper  eretaoeoua  heda  and  hdd  the  frana  found  io  them  to  he  derived  from 
far  older  upper  carbonirerous  deposits.  At  a  later  date  it  was  shown*  that  the 
beds  in  question  really  belonged  to  the  upper  carboniferous  period. 

This  oarhoniferana  overfatp  baa  been  still  moie  dearly  affirmed  by  Noetling*  and 
Uiddlemiss.'  In  the  chain  of  the  HimAlayaa,  on  the  othnr  hitn4,  thf  rmnwiaiMon  in 
eomplete  and  the  rilurian  and  devonian  beds  are  intcrcalate<l. 

Similar  conditions  are  met  with  in  China.  In  Northern  China  Richthofon  found 
an  overlap  of  the  carboniferous  rocks  upon  the  Cambrian,'  while  lothe  soathem  part, 
ill  tbe  folded  mountain  chains  and  in  Southern  Shansi  and  Kansu,  tbe  Silurian  and 
devonian  oome  in.  In  other  parts  of  the  world  also  there  is  often  a  gap  between 
the  earhoBiferoaa  and  tbe  ounhrian  beda. 

Ooooemins;  the  area  between  tbe  Cre-'d  B:isin  and  the  Rooky  ilountalBa  of 
Colorado  and  New  Mexico  Button  writes "  Within  tlin  province  tbe  very  few 
expoenna  now  known  preaeat  the  oarbonifierous  strata  resting  cither  upon  the  cam* 
briaa  or  upon  the  archsean.  The  devonian  and  silurian  are  either  wbelljabaent 
or  aie  lepnaonlid  by  a  few  eroded  remnants  of  trifliug  extent." 

Newton  and  Tenney'  report  their  occurrence  in  the  Black  Hills  and  deaciibe 
how  the  Cambrian  Potsdam  Sandstone  lies  direoily  upon  the  folded  aiehnan  and 
metamorphio  rocks,  and  is  itself  overlaid  by  the  carboniferous  bods.— "Wlienever  the. 
Potsdam  Sandstone  and  the  lower  carboniferous  series  are  together  viaibla^  thej 

'  Wwgvr,  Sall-IUiiK*  Fwtilt.  Vol.  IV,  pi.  I.  Oralogical  Rwutl^  f,  40 aaiiff, 9^.49, 
"  Oldhui,  Bee.  OmI.  Ssrr.  lidii.  Vol.  XIX.  (1886).  p.  Ug. 
'  CHdhus,  0«oloKy  of  lodia.  1808,  f.  HI. 


MiddlMDin,  Wrtssi tts iMkp ol Its ail^BMwrf tU PariiK in..  1m.o.  a  t  v.. 


«ittaiM%r»itt*Mt'Bna««rturasjib.tt«..»M.o.ai.  v„i  xuv.p  19. 

n  tit,  ml  DOMMI  (MtioM  Jo  UtaUng,  ji.  91.  Ck-  L'l . 

•  B.  l^ttMillMStlkTlirndttatiminBtaM.  Biitli  Ana.  Rep.  U.  S.  Gwl.  S«rr.  ISM-^s,  p.  153. 
»  E-  Hwtn  nd  W.  T.  Tuney,  Bopoit  «■  th*  G«.i].>»r.T  »iid  l^-ourc.-,  r,f  th,  h)«i.-  M     of  n»kot»,  w«,iiin«li^ 
),  f>  W.  A  MQH«rit«tNiu«ipliiiM.tk*  nhlioiuof  tba  Cuboaif«n»i  to  Ui«  CkaibTiiiii.«{.  p.  t«  «iid  «. 
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mbiolutelf  oonfoimiabk  ud  ths  dtatinotion  between  the  rooks  of  the  two  sy stemi  is 
often  m  fcTfee/Of  mrlEfld,  that  the  Uads  of  a  pemknifa  buj  be  iaaerted  »t  their 

line  of  separotkB.'* 

The  disoordanoe  ia  also  known  in  the  northem  part  of  Tens,*  while  in  the 

southern  part  silurian  and  devonian  beds  are  piWOIltii  jn^t  as  in  the.  folded  bocdor 
mountains  east  and  west  of  the  Booky  Moontaina  Bad  the  Appalaoiiians. 

In  the  Boeky  Monntaina  and  the  nateaa  region  just  as  in  the  puitiei  of 
Tnai>  etc.,  the  carboniferous  rocks  OTerlap  the  older  beds  and  almost  always  rest 
upon  rocks  of  tlie  oamhrian  aj^c,  while  inthofoHcd  Basin  Ranges  ontheoneside  and 
the  Appalachians  in  the  otiier  the  palasosoic  series  is  complete  and  concordant. 

laall  theaaoaaea  theio  appeantoba  »  eertain  analogy  with  tbanlatiana 
of  tlie  Salt-Range  to  the  nimatnyns.  It  is  indeed  insuCBcicnt  to  form  the  basis 
for  further  conclnaions ;  but  it  is  uercrtbeleas  of  importance  in  that  the  palseoaoie 
aaiiei  of  the  8alt«Bange  diflan  eo  nmbb  in  ita  taooBiptotonew  fMMu  that  of  Htm 
Deighbouxing  folded  regi<m  of  the  Hhntiayas,  - and  recalls  ia  sareral  leqwoti  that 
of  tbe  FeaiamU. 


■  faoad  Aauil  B«f«rt  •!  tkt  Q«L  a«mx  •!  T«M4  im,  f.  asa 


PLATE L 

Kg.  1.  Honmu  NoBurai^  n.  g.  at  a.  ip.  w.  aagHta. 
„    *•  u  n         »         »  w.Uto. 

a     3.  »  ,1  Free  checks. 

0    5—7.  M  w          TStoneiie  Higiiiaitii. 

„     8a.  ,,  ,,  Surface  of  th«  slaWIla. 

y    9aKL  LucGLLBLLA  Wahnucki,  n.  sp.    (8a  enlarged  7  timas.) 

I  I,  lQ%b,«.  Lnmnuu.  Vdcbbi;  n.  tpu— lOe.  «Blugai  41  timi^  deft  lor 

paatOLge  of  faot. 

f,  11.  MoBiJioiA  OEAjrDLAT&t  A.  g.  ct  u.  (p.  Bitcrior  of  Ventnl  valv«. 
,j   IS,  „  „  Iiitpnor  of  Wr.lral  Vllvt. 

„  1$.  „  „  Gh(  gf  VcDtal  tUtc. 

„  14.  w  n  Xiterior  ef  Doial  miTCb 

^16.  ji  p  Intonur  of  Dunal  nlw. 

„  l«.  »  »  Cart  o£  JJoMal  wim 

„  17.  MowMu  muknutA»iho«iag<fc«'nlni. 
„  IH.  Amaiat  oE  Adl,  ««]RBdl  10  ttnai. 

„  18  aod  20.  Ctlimdritf.s,  sp. 

„  tl.  FEaomn  with  Pmuwjumjua  Waaami,  f .  ft  a.  ipi,  and  Ft^hafuk 

^  2S.  PrWRorABu  BMnnu,  n.  ip. 

a  U.  PsEvtxyriiECA  WAiom,  B.  g.  at  a.  ^p. 

^  liu  Utouthbi,  «p. 

«  M.  NMaMiiMWAHnbWHCMiM'V<BMnl«i^(b)]>MidnlT» 
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Vol.  a.  Ecfinnink  (iinloKy.   Bjr  T,  BUI.   Price  t  npM*  (Mi  ^.O- 

VoU  4.  Mil.crtiney.  liy  P.  B.  MiOtait,  MwlraMM. 
A  Muwl  of  tlia  <)i>ol^  o(  Ui\M,  tnA  oditaM.   By  A.1>.  OldUtn.   (1>)9S>,    PriM  S  rapMI. 
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Vol  4.  rkl»nDt4>tofri<^>  rall^cUoM.   By  O-  PeistmaDtcd.   (l^L)    IVice  2  udw, 
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'7£i«rt.»ftih^nll«rflP»whl»ahfcr*Wj«ir«rftof  tOlh  J—4  Mtt.  ly  »m»  fcujj.  (l>a«> 
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cBKncxorfl  jawka  or  bootbekm  iKtaM,if¥.nai3itxu,mmfifmXn,t,i§u.  §, 

Vou  I.  Tka  Cirhilopmli  (I8r>l— pp.  SIS.  pli.  84  (fl  danUi}, 

,  II.  Th(  U«iEtcj««U  (1S67— Kh).  f|i.  liii,  600.  pli.  J8. 

.  111.  1U  Pelaetpoai  (llt;0-7l),  n.  xiii.  t*7,  pli.  tO. 

«  IV.  n»llmit»f>^qMimill^ffi<Mllirfl».u,Cor.K  «te.  (lg7»-W)mntMfc|lfc»l 


(8niu  II,  XI.  XIL)   

tn  fOMU  lUHU  Of  m  cohdwana  system,  h  o.  rumuraii^      t»  1 1«.  i.  Hr  v. 

OLDHAM  airf  J.  MORRIS. 
I,  pp.  XTiii.  iSS.  [.!•  n    18«S— 79.    Ft.  1;  RllJiBilliAl  (;nv..|..  Kijmilliil  Hllta.    ft  t ;  TU  §amu  (n«MMl4>. 
J't.  a  ;  riuiiU  l,i<w  (J       .Hi.    Pt.  *i  Outlwr*  0!J  Uif  Mi..!™  Cjut. 
a    II,  pikxli,  11&,  pla.i6.    1876—  7a    It  1  i  Jurutit  Flurn  u(  Kacli.    tt.  2  ;  riuri  of  the  Jib>lp«r  Oraap. 
I,  lIl.pp.si,M4.tW,pIi.80(B  Anlile)(I-XXXI  +  IA-lLVIIA).  1879  -81.  in.  1 .  Tb»  Flar>  of  tha Tilehir-Kwlwikwi 
Ml.  Pt.St  n*  nam  at  tbe  UanauiU  aad  PuDobct  Divkiana.    Pt.  1  (  TU  tmmt  ItamtlaM). 

»  IT.  Iff.  *^^^JU^2^^J^  It^tWM^  ^i^flvaf  HM^^kl Clg^liSl^'^  ^  '**'^ 

(Bum  IX.) 
JDKA88IC  FAUNA  OF  KACB. 
Tob  1  _Cl«7«-70.  Tbt  <Mdorod%     W.  Wttmn.  ly. I, >tf.  ■to.aoi* imM,), 
.  l]i|41(lM|b  auftliiMliii3  UMilitly J. W. WiwV|»liilfcl> 

(Siatn  IV.) 
I.NDIA.N  PBB-TKKTIARr  VBHTEROATA. 

M.i7tiii||nt  T«rMnli  rwUi  «f  «•  SiiMHMl  fliMfk  If  Kb  p.  in  M.  OiiT  BantM  Md 
IbaiRtB.  Pi.<<l6n)tB9*<bnaBMn<ti*.lirlt.lASIMia.  n.  4(iaM}<  Tin  UkfrialbtlNt 
ftM  tt»  Mjiri  Qm^  Iqr  K.  tntziM.  Ft.  S  (1MS)|  Hi*  Biflflb  nd  A^ililUi  at  Ite  IbM 
DMfHDff^lf  ■.tBMBBn.  

<8nm  X.)   

mrnill  niTUBT  KSD  KUMUOAn  TSBTKBRATi,  ly  B.  LTDXRni.  murl  Tta.  I.  Pr.  I,  If 

B.B.  FOOTS. 

VM>    l^m- li«,  3C>D,  p'i  Tl.  1 )  RUaixcnit  donuMit,    Pi.  2^  Molm  I«>t)iiiftdoth«rmiiiii<ii  of  Mim- 

mnlLii.  n.  SjChnl*  «f  BimlMBK.  PU  4;  Sappkment  to  Ft.  S.  PL  6 ;  DiwHlik  aaii  Nirliada 
Proboaddia. 

B  ir,SA3.  pU.  4E.    1881—84.    Ft.  1 .  Slwali):  r!li;n.x«rtitida.    Ft.  S;  Sapplenuftit  to  Siwsllk  aivd  Nnilada  I'm. 

boacidk.  Ft.  1 1  Simlili  ud KarUiU  GqnkUa.  Pt.4|  Siwalik  CWUrpuiUlida.  Ft. 6 ;  iiiiralik  SclaacNteiit 

Bona.  ate.  Vt,  9 1  Biwilik  and  Katfcada  Omuram. 
a    III,pp.uiT.  184.  pl*.S8.  UB4-8S.  Pt.1 ;  AddHiooal Smllk  PuundM^laaad  FnbMcidit.  Pt.  S;8» 

Najtuulm  BunoJoDt  Sninv  Fl  1  Ilii  li      tiiil  in»  Bmilwh  Utm  iIm  IKailUa  FL4|aim)lk 

I''.-  5  :  MuVdou  Teeth  from  Vaim  UUud.  Ft.  6  |  ^Hrfft  wd Ifartwdt  CHillllili  VlbT|9HdkCtoN8lll^ 

Lni-LT'i.ia  Niid  Ciptiidi^.    Pt.  H  ;  Tertiary  FUhaa. 
a     IV,  Ft,  1,  !S.Si;.    Siw«lili  Mammalia  (SuppUromt  I),  pp.  Ifll  r'"' " 

„    .    r^.  ?.  18fM3.    Th«  Faaoa  of  the  Kamul  avat  (and  add<tidam  to  Ft.  I);  pp.  40  (19— HJ^llfc  |  MI^IL 
M    •  l>t.»,U87.  KMwClMki^fnathtSiHBMwa;  pp. 7  (««-«), pl>.S(<a->ui> 

(Bntn  XIII.) 

Ufil^BANDB  FOSSll-8,  li>  WILLIAM  WAAOKN,  Fn  D. 
fl  V«LliffC  1  (1S79).    Fi«««.  i>rhalc.p,  cn,  },f  .  ;2.  pU.  8. 

1  (1880).   Claalropnaa  aad  Sapplanust  to  pi.  1.  pp.  Ill  (78—188).  pla.  10  (1  doaU*L 
(ril— iTi). 


a  nasi).  PManpada.  py.  144  (lW-M8)b  pl*-  S(nu— sm>. 

«oaai-«t).  &Mu4•da,|^«<ft<9«-^^,|l«.«l<ts•^-lnIlix 

•  (SM).  Bijmim   iMJIto  ■AidiMMi.Wb  M(in-W«|,|bw  10 

xeri). 

t  (1  M«).   Cctlenlerata,  pp.  90  (»»— 8S«>,  pli-  80  (iciii— «n|Jk 
7  (L:t97).   CuiUnl<;ral«,  PratOK*.  pp^  74(^^:6  IS  <cwB  milM). 


<  Td.  IT,  PI..1  omn.  p^  i-at.  pk^ 


VaaUt  (nm  tba  CmsUU  Fmatloa :  ToL  1 1,  p«.  1  (1886).   FkcM-ndBBMuMMk,  w.  (Sli  pU  40. 

-    ■  -  •  ?.p^»r*  ■ 

(Stum  VII,  XIV.) 

mrURY  AND  rrPF.R  ORETArKOCS  FAUNA  OP  VVKSTKRK  INDIA,  6^  P.  MARTIK  DUNCAN  amd 
W    PKKCV  SLADKN.  a»fp(  Pi.  1,  if  F.  8T0LICZKA. 
Tdfc  %|i>M>>IO«S82  +  l>l-t.in,  S'U.  64-i8  +  e8>lS-104.  1S71— «I6.    Ft.  1  i  Tartiarr  Cniba  from  Sind  and  Karli. 

Pt.  1  (naw  I)  i  »;ni\  t\m>\  ConU  and  Alcyonari*.  PC  8 )  Th*  Po«U  Ecbinradra  if  Sliid :  Fat.  I,  Tha 
Oirdif*  Uammtmtihtiti  Tiu.»,  TbalUiiikolamtMhiWMtetaSiBd!  jVH.<.  Tlio  K-rtliar  Svrtna ;  fat.  4, 
TiMNaiifOUciiMM)  Setiaai  A*.  ff,T1i*  OaJ  (MkmBiw)  liriMi  Mu.«,  Tbt  Mtktia  (Plkiane)  8«ria*. 
VL  4  I  X^MI  BdUMUMtf  iMk  aad  Kattjwu. 


 XV.) 

MDMUn*  VOSHLa,  h  CARL  DIBNBB.  PkO. 
TtoVMM«iAirinmiVtaw«fCUHelinS(hItTd.I.  T*.l(18«7),pv.  I<ie.pl<.lt. 
fta  Parmlaa  F««iJi  «(  Ibe  Frndartoa  SWIm  of  Kama  aod  OariiartI  i  Vol  I,  pt.  4  (iMnkfa.  MLbIaI, 
naCwIialapadaof  th«  Lo.fr  Tnu    V..I.  11  ||^l(|Hn,pp.iat,pla.2a 
Ikl  OffWltvada  at  Uw  MaKbdkatli  :  VuL  II.  pt.  S  (ISM).  Triia,  pp.  118,  pi*.  81. 

(»(Maa  XTI.) 

BAI.DCKISTAN  FOSSILS,  i;  FRITZ  BORTLIRO,  WMM. 
Tb*  F><m>  of  tbe  Kcll-iaM  M  Maltr  Drill :  Vol.  I.  pL  1  (l80S),pp.  Zl^  pla.  UL 
Tk«  Faaaa  of  tbe  (Ncwoiuias)  lUUnalt*  B«da  :  Vol.  L,  pt.  I  (lN»7),  pp.  8,  pli.  t. 

TlaffMM  at  Iba  Dffit  CrataoMW  (Ma«<ti4ebUea)  Bada  of  tha  M«ri  Uilla  1  V«L  I,     I  (U97).  pp.  74,  pll.  M. 

Tk»  pr>««  fliad  for  tbM»  pnWi^atinna  i<  *  aacaa  (6  pmw)  per  amgir  tilala. 
to  ba  liad  at  tW  Cao'ogiwl  itutoj  04te«,  Calcutta. —LaodaB ;  K<gaa  PaaL,  Inucii,  Trubon  A  Ca. 
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OaoloKj  of  tlic  liijmihil  ^  «**M»T  J  Ji^, 

Vol.    XIV.  Rojal  an,  pp.  S13, 1678.   Owiorr  of  it,,  S.lt nuirii  in  PQnj.b, 
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2.  NOTES  ON  THE  MORPHOLOGY  OF  THE 
PELECYPODA. 

1.-THE  HINGE  OF  SOME  HIOGEKE  AKD  HEOENT 

BI7ALYESL 

BT 

FRITZ  NOBTLINO.  PhJ>.,  F.O.S., 
vAUOKTOMent,  oMiiomnAii  mmvir  ot  mu. 

T— GENERAL  PART. 

To  any  student  of  Feloc^poda  the  obvioua  negleek  of  the  binge  of  the  Felecy- 
poda  fnmi  ft  jnorpholi^icftl  point  of  litiw  mut  ftppnr  imtbar  atrfking.  The  great 
^ttemliB  importanoe  of  the  hinge  of  the  Peleojrpoda  has  been  denied  by  nobody, 
yet  it  may  seem  strange  that  up  to  quite  recently  the  homologies  of  the  different 
teeth  conatituting  the  hinge  of  the  Peleoypoda  hare  been  entirely  neglected. 

Iveiybody  imbu  is  hm  Imm  MtfaAed  with  tk»  tiiiw>liimoand  dlvUoa  of 
cardinal  and  lateral  teeth,  Trhioh  appeared  to  answer  all  requirements,  but  then 
is  hardly  a  mffn^ii^'  in  which,  for  inttanoe^  the  distinguiahing  characteir  of  "ftni'imli 
and  portorior  kteiala  it  oksrij  aot  forth.  Anybody  going  through  Hie  dMoription 
of  a  bivalve  hinge  ia  some  older  palceontological  works  will,  howBTer,  be  sf  ruck  wiQi 
the  unsatisfactory,  not  to  say  inaaffioiont,  way  the  diatinotion  is  oarried  out.  Even 
in  »ome  of  the  moat  raoeat  haad'hooha  Bke  that  of  Zittel,  we  find,  for  instance,  the 
hiiva  of  OramOtOm  deaoribed  as  follows :  "  Cardinal  teeth  2:3;  m waak  portnior  and 
sometimes  also  an  anterior  lateral  in  the  right  valve",  and  if  we  turn  a  few  pa^'e^ 
over  we  find  the  hinge  of  Fmbria  described  as  follows :  "Cardinal  teeth  2:8;  short, 
niMqiMljhesidfla an  antflirfor and  poatariorlfttml tooth*'.  ItwonUbeveiydiaadlt 
to  disoorer  the  difference  of  the  hinge  of  Crattalella  and  Fimbria  from  tooh  ft 
diagnoaia,  though  nobody  will  deny  bow  widely  diSereot  the  two  are. 

Bren  Neumsyr,  wbo  fn  aereral  papers  dealt  m  nhmtdj  with  the  hbge  of  the 
hifalTea  and  who  based  his  system  of  the  Peleoypoda  chiefly  on  the  hinge,  overlooked 
the  serious  dmwback  in  tbo  description  of  the  biope,  whicb  consisted  in  the  want  of 
an  exact  terminology  based  on  the  homologies  of  ike  teeth ;  only  on  the  base  of  such 
a  tendnology  an  toeaiatB  description  eaa  he  gim. 

It  is  only  quite  latf  ly  tlmt  PaltDontologists  have  recognised  the  value  of  such  a 
terminology,  and  thanks  to  the  diligent  reaearchea  of  Professor  Munier-Chalmas  and 
rrofeasor  Bemaxd,  the  tendnology  of  the  hinge  of  the  Neeypoda  haa  heen  hionght 
to  such  a  pcrfeotion  th»t  bardly  anything  remains  to  be  added.  The  enormoua 
advaatage  of  saoh  a  perfect  terminology  is  obfioui^  and  then  oaa  be  no  doahta  now 
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as  to  the  homology  of  the  teeth  in  the  hinge  of  bWalves,  if  the  system  as  saggeeted 
by  Metns.  IfimkitOlutliDW  and  Bsnvd  ^adopted.  As boUi differ bofpefW in 
some  poi»la>U«m  beiidl  to«Kptaia  in  deUl  the  lyitM  nggwtadl^  «^ 

authors. 

Munier-Chalmas  has  laid  down  his  iogeniotu  system  in  two  short  notes,*  but 
hat  bbI*  at  least  aa  flv  m  I  know,  piridiahadaiiy  ofhevoimimiuiieationsonthe 
subject ;  in  Stt^fanoHcu's  papaf*  howBTor  tm&tit  Dotea  will  he  found*  and  the  follow- 
ing i^ill  demonstrate  his  syatam. 

Itnnier-Obalmas  b  of  the  opbdon  ttat  the  typical  binge  of  tiie  Heftaiodonfea 
is  composed  of  six  primary  anterior,  and  six  primary  paitorior  lamellce;  those  of 
tlio  right  valre  interlocking  with  those  of  the  left;  ho  seems,  however,  to  have 
altered  bis  views  with  regard  to  the  number  of  the  lameliro,  and  Bupposes  eight  to 
he  the  oonact  number,  but  on  what  grounds  he  arrived  at  this  conclusion  I  am 
unable  to  say.  Now  if  wu  design  by  I,  III,  V,  VII  (odd  numbers)  tbc  primary 
lamellae  of  the  right  valve,  and  by  II,  lY,  VI,  VIII  (even  numbers)  those  of  the 
left  vahe^  the  Older  of  aoeecadoa  hiiflieoiloaed  valvei,  if  tte  moat  nntaal  lain  la 
termed  T,  will  ho  as  follows:— I.  II.  III.  IV,  V,  VI.  VII.  VIII.  Thr  R  anterior 
UmfJlt  which  are  separated  by  the  ligament  from  the  8  posterior  lamella;  give  birth 
to  the  anterior  lateial  and  oardtoai  teeth,  while  the  posteriwoaaaiaodiMe  the  poitorior 
ktm]iia»wiUheieenintiief(dk«iiigdbfnaii*«opladbom  Btefaaaaea'a  aiamog. 


According  to  this  aohaaoe  the  tbeoiatieal  pdeoypodlMi  hinge  it  «ompo«d  ot 


r 


n  teeth,  ass.. 


8  Anterior  laterals  (La). 
16  Cardinals  (Ca). 

R  Posterior  laterals  (Lp), 


d<  Fno*.  g«r.  Ill,  »pj,  XIUI,  ftg,  Ull—hYl,  ISU. 


is  Is  IM.  AM. 


'lit  180^  Mt  2a, 
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vhiob,  desigDating  the  latnab  with  roman  and  the  oardin&lt  with  arabic  nomben, 
the  letter  a=uterioirBnd  paiposttrior  being  eammon  to  both,  crigiiiate  in  the  fol* 
lowing  ] 


a.  Bight  valve. 

The  ank-rior  primaiy  UmeUa  I  {onnitheanteiriiir  latend  La  I.  aodthepinMipkl 

cardinal  tooth  Cal. 

The  anterior  prunaiy  lamella  III  fcHnu  the  aoterior  lateral  La  III,  and  two 
ctH*"*^  teeth  date  and  OaSp  amnged  ia  A  abape  on  ibe  aateiin  and  peateriov 
nde><tf  Oal. 

Tbe  antnior  primary  lanullaY  ftmna  in  a  sinilMr  way  tba aatarialatenlLa  V 
and  tbe  cardinala  OaSa  aiid  Oafip  amngad  in  A  AxfB  on  tlia  donal  rida  of 

Ca3a  and  Ca3p. 

Tbe  anterior  primaij  lamella  VII  fonna  the  anterior  Meeel  Ia  VI]^  and  tbe 
fiM^tnuI*  Oa7a  and  GaTp  amngad  in  a  dmllar  way  on  tlie  donal  aideofCaSa  and 

OaSp. 

The  posterior  primary  lamella  1  forms  tbe  posterior  lateral  Lp  I. 
Tbe  posterior  primaiy  lamella  III  foraia  tbe  posterior  lateral  Lp.  III. 

The  posterior  primary  lamella  V  forrrm  tho  posterior  lateral  Lp  V. 
Tbe  posterior  primary  lamella  VU  forms  the  posterior  lateral  Lp  VII. 

b.  valve. 

Tbe  anterror  primary  lamdla  n  foimi  tbe  anterior  lateral  LaU,  and  4be 

two  cardinals  CaSa  and  Ca2p  arranged  in  A  shape. 

The  anterior  primary  lamella  IV  forms  tbe  anterior  lateral  La  IV,  aodthecardi* 
uals  Ca4a  and  Caip,  arranged  in  A  shape  on  the  dorsal  ride  of  CftSa  and  Ca2p. 

The  anterior  primary  lamella  VI  forms  the  anterior  lateral  La  VI  and  the 
oardinala  OaOa  and  Oa^*  ananged  in  A  shape  on  the  donal  side  of  Oada  and 

Oa6a.   

Tbe  anterior  primary  lamella  VHI  fonns  the  anterior  lateral  La  Yin,  and  the 
Cardinala  OaSa  and  CaBp  ananged  in  A  abape  on  tiie  doiMl  side  of  Oa6a  and 

Ga6p. 

The  posterior  lamella  II  forma  the  posterior  lateral  Lp  II. 

'  Tbe  pestrrior  lamella  IV  forms  the  posterior  lateral  Lp  IV. 
The  posterior  lamella  VI  forms  the  (lostcrior  lateral  Lp  VI. 
The  posterior  lamella  VIII  forms  tbe  posterior  lateral  Lp  VIII. 
This  view  may  be  iunmad  up  aa  foUovs ' 

lAI-Lal-f-Cal. 

LAII  =  L;»II  +  C»2a  +  C»2p.   ,   „   ^.     _  ^ 

LA  m-U  m+Oa  Sa-f  Cla  ap, 

-    LAlV=Ija  1V  +  C«  4»+C»4p. 
*  Ih*  Ink  "tenl "  vauld  (trkif*  bt  Bon  afpiaprikto. 

nr  M  Ih*  Mlk  «add  Mtov  if  O*  ntoM  VIM  iliiMi. 

•  aS 


VOTM  OS  THB  MOBISOIOOT 
Xifttttm.  JB(rU«^' 


lA  T>U  T<f(k  fe-f  Ob 
LPI«I#t 

LPTIIaLpTU. 


LA  VI-U  Vl  +  Ca  6i  +  C»  6p. 
LA  VIII  =  U  YlU-fCa  te-t-Ca  Sf. 

LPn==Lpii. 

LP  lV  =  LpIV. 
LPVI=LpVL 
LP  Vm=Lp  VIIL 

/  The  oomplete,  theoistio  hil^  of  ft  Peln^pode  oonld  tiuKfore  be  written  in  tbe 
foUoving  manner : — 

UVUI,  L»yiI,L»VI,U  V.U  IV,  Um,U  ll,  I+Ck  U,  Okfi.  CaA*.  Cftta. 
C«  4«,  C«  3»,  C»  S*,  C»  1,     Sp,  C>  3p,  Qi  <fb  Ok  Bf»  Ok     Gh  ri^OtSp+Ifi;  111^ 

Lp  IV,  Lp  V,  Lp  VI,  Lp  VII,  Lp  MIL 

Or  in  a  raoro  abbreviated  way — 

U:  VIII,  VII,  VI.  V.  IV.  III.  II,  l+C^i      7a,  te.  6a,  4a,  la,  ta»  1,      Spk  4ph  <p, 

6p.  7p,  8p+ip :  I,  ii,ui,iv,T,v|.vn,yiiL 

It  will  be  Men  tiwk  cwdmab  and  litaMb  are  tiw«Coife  izranged  syntnutrioBl^ 
w  both  sidfla  of  Oie  odd  vnlinsl  C&  1. 

As  of  cmrrse  no  Peleoypod  ia  known  which  exhibits  this  complete  hinare, 
Munier-Obaimaa  and  Stefanesoa  suggest  that  the  missing  tooth  should  be  represented 
b|f  •Ohi'riBgM  expoosat  dw  number  of  the  missing tootiu  Ear  iMtonee^  <he 
hinge  of  Cyrena  would  be  expressed  by  the  following  formula  : — 

U:  0'>a  O-^  O"  0'  IV,  Ul,  II,  I-fOa  o*,  o%  if,  o>,     3a,  Sa.  1, 2p»  if,  4p,  if,  if,  if, 

:  I,  n.  in,  iv,  c,  o*,  o»",  o*. 

or  in  a  more  abbreviated  mannnr — 
La  :  0'""  IV,  UI,  II,  1  +  Ca  :  O*-',  3.,  2»,  1,  2p,  3p,  4p,  0'-«+Lp  :  T,  II,  III,  IV,  O'-"'. 

Ibe  chief  objections  against  this  formula  are  its  length,  being  encumbered  witil 
n  lot  of  nnneoemrv  figures,  but  particularly  the  impossibility  (o  tAum  «t  n  (f^HMO 
tho  composition  of  the  hinge  in  «ndl  Talre,  and  if  the  biogo  fiBtmnb  of  Cprena  as 
expressed  by  this  method  will  be  oompttod  witb<tlint  00  fOgO  5  tilO  glMt  •draatogo 
of  Bernard's  formula  is  obvious. 

Iha  method  foUoired  hf  Twl—og  Bemaxd*  asnuMO  tha  axiitoBoa  of  Ihiaa 
primary  anterior  and  posterior  laniellrc  in  each  valve  ;  the  anterior  lamellnc  of  the 
right  Talve^  which  are  designated  LAI  LAIII  and  LAY,  give  birth  to  the  anterior 
latanK  aatarior  and  poeto^  eardinala,  wUk  from  the  poatarior  lamella,  teamed 
Lpl,  III  and  V,  the  posterior  laterals  arise ;  in  a  similar  way  the  primary  lamellie 
IiAlI,  LA  IV  and  LA  VI  produce  the  anterioi  lateiakt  anterior  and  poaterior 
«niiaal«,  while  the  poaterior  latnals  originate  from  Hm  poetarior  primary  laioelliB. 

4*  U  8««.  OM.  de  ViUM,  III  Mr-,  toL  23,  im,  tH* 
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For  the  reoogoitioa  of  the  teeth  in  til*  foll-gioim  valve  Uw  fbUowiog  t»U«  is 
given 

CtLU  mi 
OAfk 
CA4k 

hkU  aAiMorklinL 


OABt 

LAI  -Ynlnli 
IiAltl*D«nl 

In  the  hinge  of  the  ideal  Pelecypod  all  the  aboTe-mentionod  elements  would  be 
prennt,  and  Bernard  illostnUes  his  view  of  the  development  of  the  biiige  bf  the 


bitemiiig  ilM  binge  fennoh  Benard  diHen  vmriAuMj  fram  Am  naChod 

as  adopted  bj  Munier-Cbalnuu,  by  giving  the  number  of  teeth  leparatclj  for sadi 
valve  and  inserting  the  letter  L  to  demonitrato  tjie  position  of  ttieliganaat;  the 
kinge  fbrmnUt  of  the  genus  Cyrma  woaU,  far  Instanoe,  lie  aa  followB  ^ 


8b 


LP  I  : 
LP  II 


III. 


Rii?ht  valve  LA  I  :  III  I  Ca  3a  :  I 
Left  valve   LA  H       jCe    Se  :  ab  :  4b 

Baton  disooMbg  boA  meftods  tt  win  teWl  b  dwdl  ft  little  on  tbe  teehnleal 

I  of  each ;  if  oomparing  the  binge  fomnlaof  Cyrena  as  written  aocording 
to  the  sj-st#ira  of  Munier-Chalman  wifh  the  same  according  to  Bernard's  method,  it 
will  b«  seen  at  a  glance  that  the  latter  deserves  the  preference  for  its  shortness  and 
eiaaraaaii  Thelibge  famniia  of  <V«^»— ,  aecandingtp  Mttdat.Chaliiiaa^  aystaB,  does 
not  convey  the  idea  of  its  composition  with  the  same  clearness  as  that  according  to 
Bernard's  system ;  in  the  latter  the  eye,  and  through  it  the  mind,  is  not  troubled  witli 
tlw  sigbt  of  figures  represeotlDg  te^  irUibh  an  iioiii*«sfrteD^  and  at  the  mom  time 
the  oxlstenec  of  teeth  in  each  valve,  their  way  of  interlocking,  tlw  aadllCMt  «f 
sooltets  by  the  ugn:  is  nuide  ss  clear  and  oonspionoos  as  possiuia. 


LA  IL 
OA  Ik 
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At  the  samo  time  it  may,  howeyer,  bo  doabted  whether  the  introduction  of  the 
sign  L  to  denote  the  plaoe  of  the  ligament  is  of  any  special  value,  considering  that 
tiie  pwtaior  btanta  ««  always  wpuated  fram  ihe  ondfaials  by  tfte  ligaaunt. 

I  think  therefore  that  Uemard's  system  deserves  preference,  and  I  have  adopted 
it  with  some  minor  alterations ;  I  designated  the  cardinal  teeth  by  the  letter  Ca 
fautoad  of  OA,  iMerfing  tfie  oapHal  A  to  the  primary  lamellie,  and  substituting 
the  letter  p  (=:pai(eiior)  for  b,  in  oriMrto  dosi^ate  the  posterior  cardinals. 

From  the  foregflins^  it  will  bo  seen  that  bothMunier-Chalmas  and  Bornard  have 
based  their  system  of  terminology  on  the  development  of  the  hinge ;  it  is  theiefoie 
obvfaMii  that  uiImb  flie  oobiiMb  derelopoMDi  of  the  bioge  ia  kmnm,  tiw  oomeot 
des!!^nation  of  the  elotnonts  of  a  hinge  from  wbif*h  the  earlier  stnpe'i  are  unknown, 
will  meet  with  considerable  difhoulties.  The  homologies  of  the  hinge  of  extinot  as 
vaU  aa  living  apeciM  wHI  tlierafora  beahraya  doobtfal,  nntO  by  a  aadaa  of  dorelo^ 
mintBl  stages  the  true  valuo  of  each  tooth  has  been  roi"0£;ni.sed. 

Bernard  has  to  some  extent  mitigated  this  difEcolty  by  applying  his  terms  to  the 
old  tarminolc^y,  tbna  imderiag  Oe  iieatUlaatioii  of  the  teeth  of  a  good  many 
ggneMaaeasy  task,  even  without  the  nealogie  stages  being  kunwn;  but  as  he  already 
himself  remarked,  the  interpretation  of  some  soemingly  simple  hinges,  like  those  of 
the  CardiideB,  TeUinida  and  others  is  by  no  means  easy.  Unless  it  is  proved  by 
dflifdo|Mieat«hat,forfnstaiifla.fhoY«niMlQaidiiialiaothof  CanKiMi  ia  naUy  Oa  1 
tfiiw  view  may  be  quMtionod  inasmuch  as  it  mi^^ht  also  ri^prosont  Ca3p. 

As  excellent  and  concise  this  method  is,  when  there  is  no  q^uestion  of  homology, 
the  above  is  a  ywj  serioos  drawbaok,  wbiob  eaa  only  be  temedSed  by  diligeat  n* 
searches  of  the  development  of  the  hinge  in  the  various  genera  of  Pdeoypoda,  but 
the  French  scientists  have  opened  a  vast  field  of  new  research,  which  is  sore 
to  lead  to  some  highly  important  results  with  regard  to  the  evolution  of 
PeloiTpodB. 

I  may  be  permitted  to  indicate  already  a  few  directions  to  which  Messrs. 
Munier-Chalmas  and  Bernard's  theory  of  the  hinge  of  Bivalvos  will  lead  to.  Both 
9ooepk  tbo  tbeory  that  all  toelb  bave  evolved  from  primary  lamallas  tbe  iramber  ti 
wbiob,  whether  8  or  6,  is  of  no  great  concern.  Much  more  important  is  tlu-  shape 
of  these  lamellse,  and  doubts  may  perhaps  be  permitted  whether  the  primary  lamella 
bad  the  shape  as  depicted  itt  Hmiair-Gbaliiun's  diagram.  Itis  much  more  probable, 
in  foot  it  seems  almost  unquestionable,  according  to  the  figures  given  by  Bernard, 
tiist  tbe  primary  lamella:  were  simple  and  plain  ridges  appearing  originally  on  the 
imftgiw  and  posterior  side  of  the  cardinal  margin  {vide  Bernard's  fig.  1,  page  108 ; 
fig.  4ipage  IIS;  19»  page  127).  The  posterior  primary  lamellae  remained  simple 
throughout  the  wlinli-  life,  and  no  case  is  known  in  which  secondary  teeth  originated 
from  them,  but  wbetbor  originally  or  only  subsequently,  they  are  always  anteriorly 
iBoUned,  a  feature  wbiob  migbt  be  termed  pratoeUiu. 

The  anterior  primary  lamella;,  however,  underwent  various  changes  at  their 
pttlerior  end  by  thiokening  and  curving,  which  eventually  resulted  in  the  differ* 
satiation  of  the  caidiaal  taatb  j  it  ii  BotaiWithy  tbal  in'  the  fflffewntiated  primary 
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Ipmellee,  theaatorior  laterals  are  always,  and  the  asterior  cardiaala  mostly  poateriorly 
iooliDed,  tpUllKtMm,  vbfle  the  poaterior  cartHwala  avs  alwaya  proteeUme. 

Leaving  out  \ho  qucfjtinn  ^vhifh  of  the  primary  Inrnell.T,  ihc  posterior  or  antnrior, 
pjrigiiiated  first,  and  wliich  is  therefore  tbe  older  side,  and  conaideriog  only  the  pzi* 
maiy  lamelhB,  BenBid'a  fi^nrn  team  to  demoutctto  to  a  oeilafaity  that  at  int 
the  anterior  Cardinal  vas  formed  at  the  posterior  end  of  the  primary  lamella  and 
by  further  growth  the  posterior  cardinal  developed.  This  would  prove  that : 

(1)  the  anterior  and  posterior  laterals  are  tbe  oldest  teeth  of  the  Eivalve  shell 
and  should  therefore  be  present  only  in  tbe  geological  oldest  qwciw ; 

(2)  the  anterior  cardinal  wa!«  formed  afterwnrd<),  and  is  tbarefoMyonagar  tlutD 
tbe  laterals,  but  older  than  tbe  posterior  cardinal ; 

(1^  ibe  poatarlar  eudbal  -waa  f mned  latert  and  must  thimbfe  be  onuidend 
as  the  youngest  of  all  teeth;  geologieaUy  old  apeolca  eonld  thevefoira  have 
no  posterior  oaidinala. 

Ihe  above  lefen  of  eoniw  only  to  ibe  teeth  originating  from  one  and  the  mme 
primaiy  lamella,  but  as  there  are  supposed  to  bo  6  or  even  8  primary  hmclln,  one 
following  on  the  dorsal  side  of  the  other,  the  great  question  arises  which  of  these  is 
the  oldest  ?  A  satisfactory  answer  to  this  question  is  of  vital  importance  for  tbe 
oomprebension  of  the  binge  of  tbe  bivalTeiy  and  I  will  attempt  to  annrar  if|  aa 
as  I  am  able  to  judge  from  the  material  at  my  disposal.  I  wish,  liowevor,  nt  once 
to  say,  that  a  satisfactory  solution  will  only  be  arrived  at  by  actual  observation 
of  the  develapBent  of  the  hinge  of  betendimt  biTalvee. 

Iiegiet  bowerer  to  say  that,  as  far  as  it  s^prms  to  mo,  there  exists  a  principal 
fiffarenee  of  view  between  Jdessrs.  Semard  and  Munier>Clialmaa.  Bernard  states 
diattnoily  that  Lp  lY.  or  4a  appear  on  tbe  iforfsl  ride  of  the  lamelh  II,  that 
is  to  say,  after  tlie  formation  of  teeth  resulting  from  this  primary  lamella,  it  bile  in 
the  right  valve  another  lamella,  whioh  might  he  termed  V,  develops  on  tho  dorsal 
aide  of  III.  Bernard  is  quite  clear  in  this  case,  so  that  there  can  be  no  doubt  as  to 
Us  opinion. 

The  logical  consequerice  i«  therefore  that  the  primary  lamella  LAI  would 
be  the  oldest  and  the  primary  lamella  LA  VIII  tbe  youngest.  Ihc  lunge  of  geologi- 
edlj  old  speoies  would  theretote  nsnlt  from  the  devdopment  of  some  of  the  rentaal 
lainellie,  while  it  would  necessarily  follow  that  the  hinge  of  the  gcologioaUj 
ymmger  specimens  would  nsult  fxcm  tbe  development  of  the  dorsal  lamella;. 

This  seams  to  be  an  mtenable  vtow,  and  in  going  through  the  figures  as  given 
by  Bernard  one  cannot  suppress  tbe  notion  that  it  '\s  the  most  ventral  lamella  LA  I 
which  appears  latest,  and  not  earliest ;  we  sec,  for  iiist^mce,  in  fig.  12-2  thn  ilorr-al 
lamella  LA  LLL  in  a  much  more  ditlerentiated  state  than  the  ventral  lameUa  LA  I, 
ftffltitimiridcihfastJUmoMemphaiitodin  flf.  12-S,  and  only  when  the  dotssl 
lamella  LA  III  is  fully  developed,  the  ventral  lamella  LAI  begins  to  difFercntiatc. 

Tbe  view  that  the  dorsal  primary  lamellae  are  older  than  the  ventral  ones,  is 
fOrHier  supported  by  the  fiot  that  all  Kvalves  grow  in  ventral  direction,  in 
otiier  words,  the  veotol  portions  of  a  bivalve  shell  are  younger  than  the  dorsal  onm  ; 
it  would  be  oerlaialjr  stmone  if  tho  oppoaito  iaok  plaoe  with  xegazd  to  the  hing^ 
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were  tlie  Tentral  parts  would  be  the  older  and  the  dorsal  parts  the  yonn»er,  ones  ; 
that  ia  to  aay,  the  hinge  would  grow  just  in  the  opposite  diteotioa  as  the  remainder 
of  the  shell. 

The  Tiew  that  the  dorsal  primarr  kmellai  ars  older  than  the  ventral  ones,  finds 
a  faitber  vecy  strong  support  in  development  of  the  binge  of  Peotimeulu$  and  Area 
M  gif«B  bj  Banud  Untdf ;  hei»  tlM  fneieMe  of  kmdln 

Hide  of  the  first  one,  and  the  more  lamellte  which  appear  ventnllji  fho  aion  tte 
older  OHM  moTo  donalJjr  and  intemallj  antil  they  disappear  entizety. 

If  «•  fnrUMr  «oiMUI«r  Uudflr-Olialiiiii'  Hagmaf  the  yiew  that  Oe  inereaae  of 
primary  lamelln  takea  place  from  the  dorsal  side  seems  entirely  imposuble,  while 
the  notion  of  an  increase  and  growth  from  the  ventral  <iide  meets  with  no  difficulty. 

Xaldng  everything  into  oonaideration,  I  am  therefore  of  the  opinion  that  the 
▼antnl  pBimaiy  bmelbB  an  the  jooBgea^  and  that  an  famaaee  of  number  tAm 
plaoo  on  the  ventral  and  not  on  the  (lorsal  side.  Shells  having  a  liin^e  resulting 
from  the  evolution  of  ventraUy  situated  lameltei  would  therefore  represent  a  modern 
ijjm,  while  olherB  in  wUoh  ^Unge  has  deidoped  from  the  more  doisal  humlla 
represent  a  more  archaic  type.  It  is  quite  in  harmony  with  this  view  that  in  shelll 
wliece  teeth  reanlting  from  the  primary  lamellso  LA.V  and  VI  am  preauit*  tlMSe 
latter  aie  more  or  less  radimentary ;  the  appeaianoe  of  new  lamdlm  on  flie  ventnl 
side  forced  the  dorsal  ones  in  the  background,  exactly  as  has  been  noticed  in  the 
evolution  of  the  hinge  of  Pcctuneultu  and  Area.  Tho  teeth  rpsultin£»  from  such 
lamellto,  if  present  at  all,  will  be  always  more  or  less  rudimentary  ;  this  is  fully 
bonw  out  by  aotnal  observatioD»  as»  fiir  intanoe,  OfeSp  or  Oa6p  im  alwaye 
ruflitriRntary,  but  no  instance  is  known  to  me  where  both  are  very  strong  while-Ca  1 
is  rudimentary.  But,  on  the  other  hand,  there  is  no  reason  why  the  more  dorsal 
teeth  should  not  be  sinmg  and  the  yonnget  venlnl  oneo  wealb  as  in  Che  genna 
Maetra,  becauso  the  development  of  Um  latter  is  of  mont  flrigiiit  <lMf  hnriognet 
had  time  to  devebp  to  full  itaeogth. 

I  am,  unfoiinnately,  not  in  the  position  to  give  aone  move  instances  but  one  to 
prove  the  above  view,  but  I  think  that  there  will  be  no  disagreemait  in  the  state- 
ment that  Cardila  represents  a  geologically  older  tvpe  than  Venn*.  Now  the 
bingo  of  Cardita  M.  presents  a  dose  relationship  to  that  of  the  Fenerida,  but  in 
ibo  fonner  Ca  1  is  absent,  while  there  ia  n  moie  or  iem  mdimentsty  Oaip ;  in  die 
aanjority  of  the  Veneridm  Ca5p  has  entirely  disappeared,  Calp  has  bfcomf  mor*'  or 
leoa  rodinMntary,  while  Oa  1  has  been  strongly  developed.  Ibe  result  of  the  above 
argBMentaiMoB  ia  tteiefoie  the  following  :— 

The  dorsal  primary  lamella;  are  older  than  the  ventral  ones,  and  teeth  developed 
bom  the  former  are  therefore  older  than  those  horn,  the  latter ;  in  teeth  being 
developed  ftom  one  and  tiie  aame  primary  lanieiHa,  the  anterior  laterals  are  the 
oldest,  then  follow  the  anterior  oaidinals,  and  tlie  latest  the  posterior  oardinala. 

If  the  above  theory  is  correct,  we  are  to  some  extent  able  to  foretell  the  next 
change  in  the  bivalve  hinge;  this  would  most  probably  be  the  evolution  of  a  poe- 
teite«iidiiulftaaihepiifluij]anelULAL  Ibr the pment only  Lai «ad del 
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•TC  dtflSmothled  bom  it»  but  as  tt  bta  Iwen  denunsbatod  that  flie  portarfor  caiffi* 

nals  develop  lator  than  the  anterior  ones,  tin-  chnncps  are  srrently  in  favour  of  the 
development  of  a  posterior  cardinal  Oalp,  w  liicb  would  be  interlocked  between 
CaSpa  and  OaSp/B  whidiaie  already  developed  in  tiie  gsnoi  Tape»  when  thay  ava 
separated  by  a  psendo-soclcct,  i.e.,  a  socket  into  whicb  no  tootb  iit«,  whjla  at  tbflMllia 
time  the  mollusk  exhibiting  such  a  tooth  will  have  probabljr  no  pnterior  oaldinab 
of  the  higher  order  vhioh  may  have  disappeared. 

On  the  following  pagaa  the  resul  u  of  tlie  examination  of  the  hinges  of  some 
lacent  and  miocene  ^nera  are  given,  which  being  based  on  Messrs.  Munier.Chalmaa 
and  Bernard's  methods,  have  revealed  some  remarkable  features  in  the  derelopment 
of  tba  hinge.  Tiie  genera  dewnribed  ean  1m  daaaifled  in  three  gnmpi>  vff.  .* 

].  The  first  group,  ineluditig  the  genua  Cardila  and  flie  Family  Veneridm,  b 
distinguished  by  the  reduction  of  the  anterior  and  posterior  laterals  with  regard  to 
number  and  itrmgili ;  on  the  olber 'band,  the  oardinala  have  atrongly  developed 
with  regard  to  their  thickness,  though  there  is  unquestionably  a  tendency  towaida 
the  reduction  of  number  by  resorption  of  the  posterior  cardinals  of  higher  order. 

a.  The  second  group  comprises  the  genus  JUa«<ra.   In  this  genus  just  the 
Tone  takes  place  as  in  the  first  gronp ;  the  anterior  and  posterior  laterala  am 
strongly  developed  with  regard  to  number  and  strength;  on  the  other  ]iand»th0 
cardinals  are  almost  rudimentary  while  thoir  number  is  greatly  reduced. 

8.  Tbe  third  gronp  ia  nqneiented  bj  the  genua  MHoeariiax  in  this  genaa 

laterals  and  cardinals  are  neither  reduced  in  numhrr  nor  has  the  strength  of  one 
been  increased  at  the  expense  of  the  other ;  the  peculiar  feature  is  that  originally 
aepaiate  teeth,  originating  from  different  primary  lamelhe,  have  beoorae  amalgam 
mated  and  form  eompotUe  teeth,  which  hardly  allow  their  primary  elements  to 
be  traced.  An  originally  complex  hinge  has  tlierefore  become  8implifie<l  not  liy 
disappearance  of  some  of  its  elements,  but  by  amalgamation  of  some  of  them,  a 
feature  which  has  not  been  noticed  in  dtber  of  the  two  praeedlng  gMvpBi 

I  refrain  from  dwelling  any  further  on  this  suhjpct,  because  my  oh«crvationa 
are  too  limited,  and  further  proofs  are  required  to  decide  whether  the  above  three 
groups  of  devdopment  ef  the  bivalve  binge  are  nnivevml  or  not^  bvil  widiat 
once  to  say  that  I  do  not  want  to  base  any  system  on  the  above  features.  Future 
researches  may  perbapa  prove  that  they  are  of  some  classifioatory  value,  but  much 
will  have  to  be  done  to  aebieviB  ftb  end.  flhe  binge  of  genera  like  Cardiwn,  Oari, 
Telmat  eto.,  wQl  fint  have  to  be  OoioagUy  etndied  bebre  anyaiDg  definite  ean 
be  mid. 

IL— DUSOSIFTIVB  PART. 
L  OeniiB :  CASDITA.  Bragttie. 

The  genua  Cardiia  baa  been  spHt  np  in  a  nomber  of  snbgvneia,  whieb  are  ebiefly 

based  on  the  difTi  rrnco  of  external  fe-ature',  such  as  general  outline,  ornamentation, 
etct  hut  in  the  doiinition  of  subgenera,  the  important  oharacter  of  the  hinge  baa 
beenalmoatdinqgarded.  Thia  ia  probably  ebiefly  bemwe  of  the  abaenoe  of  a  Itzad 
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tsmiuiology  daflning  tfie  mktioDB  of  tim  hinges  vtuoh  atthoogli  wolUkiiowii,  ooold 

not  he  expressed  by  words. 

Aocordiug  to  Bernard  the  binge  formula'  of  Cardita  is  as  follows  :— 

Riftht  TBlve  La  (I)  :  I  Ca  (8b)  t  8p  :  (dp)  I  £  |  Lp  o. 
Left  valve   La   (II)  I  Ca       2a     :  ip  |  Z    Lp  o. 

The  posterior  laterals  are  therefore  always  absenti,  th«  aoterior  lateraJs,  a«  well 
as  the  cardinals  3a  and  5p,  may  be  present,  or  absent.  It  la  quits  obrious  that 
under  these  oiroanulliBBai  the  bini^e  of  Cardita  allows  for  a  good  nomber  of  varia* 
tinn;  if  all  tetnb  wt-iv  present  tliu  liingo  would  be  ooiiijwsed  of  7  teotb,  two  anterior 
latenUsi  two  anterior  and  Ihroo  posterior  oardinaU,  but  it  majr  be  reduced  to  3  only, 
via.,  one  anterior  and  two  posterior  evdinalSL 

From  a  sysknaatic  point  of  view,  such  a  variation  would  afford  a  vast  field  for 
the  creation  of  new  subgenera,  when  io  addition  the  oharaoters  of  shape  and  orna- 
neotBtion  are  eonaidend,  and  I  have  no  donblr  titat  some  weU<defined  groups  or 
subgenera  can  be  circumscribed,  but  within  these  groups,  tlie  variation  of  the  hinge 
should  be  studied  from  an  evolutionary  point  of  vieWi  as  the  result  of  such  an  in* 
▼eetigatiaoi  iroohl  certainly  be  most  valuable. 

The  binge  of  Cardita  is  certainly  very  interesting  from  an  erolutionary  pofait  of 
view,  because  of  the  absence  oF  Ca  1.  As  has  boon  pointed  out  before,  Ca  1  is  that 
tooth  which  in  the  order  of  sucoession  makes  its  appearaikce  latest.  A  binge  with- 
out  Oa  1  liai  ikeiefoN  an  antiqaaiian  lool^  and  ire  must  tbeiefora  apply  tUs  tenn 

to  the  liinpre  of  Cardita. 

Bernard  has  already  drawn  attention  to  the  ^eot  relationship  of  the  hinges  of 
tlM  Ctsrdjto  and  rMMHAv,  a  xdoiionabip  whieh  ia  anquestioinably  very  madBsd. 
As  this  subject  will,  however,  be  dealt  with  when  the  hinge  of  the  VenerUm  is  dis- 
enated,  it  would  be  unnecessary  to  enter  into  the  question  at  this  plaooi 

The  llioceoe  of  Burma  baa  yielded  two  species  of  Cardita,  vis.,  Cardita  proto- 
9arltg»ta,  NoetL,  belonging  to  the  anbgenas  3lytilieordia  and  closely  related  to  tlie 
living;  Cardita  {^f!/lilicardia)  vnricgata  and  Cardita  viquetneli,  D'Arcli.,  which  cer- 
tainly, owing  to  iU  entirely  diHereut  shape  and  ornamentation,  cannot  bts  included  in 
thia  «iibgeinN.  VmeritartUa,  to  whidi  the  triaBgolar  sbella  of  the  type  of  Cardita 
viquetneli  have  lieen  added,  differs  by  its  hinge,  and  I  leave  therefore  the  subgonerio 
position  of  this  species  undecided.  The  comparative  study  of  the  hinge  of  these  two 
■peekaaSotds  a  great  interest,  partioolarly  when  the  hinges  of  Oaritta  (Mjftaiaardia) 
jnuioew'ftyto  and  Cardita  {MgtUieardia)  variegats  are  ccmiiKLred  and  aoalyeed, 
because  n  certain  line  of  evolution  seenu  to  be  indicated*  which  might  throw  aome 
light  ou  the  peculiarities  of  the  hinge  of  Cardita. 

To  judge  from  Bernard's  dfaf^am  of  tbe  liiiigaL  of  OardUa  mbritiitarta  of 
0  8  mm.  aire,  Ca3a  was  at  that  atai^e  considerably  larger  than  Ca3p  ;  it  is  therefore 
unquestionable  that  during  the  development  of  that  apeoifla  the  relative  sise  of 
OaSa  and  OaSp  kave  undergone  a  perl eet  eluu^  CM^  being  the  larger  in  the 

'  Tbm  apptan  to  b«  •  mbpriat  in  t)ir  d  rmiiU  m  given  by  Ueraanl,  u  iKilhing  b  mvatioanl  of  the  prvaener  of 
U  III,  Hrf  I  mn*M H  ahmU  nad  U  I,  wbkk  mtmU  b*  ia  MModMN frith  tli* imtqitiM  vt  ilu Idapi  | h»W 
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adult  stage.  Tb«  two  mfooene  specieR,  paittunhrtj  Oardita  prolowariegala,  hare,  a 

comparatirely  speaking,  a  large  Ca3a»  but  in  the  living  Cardila  varicgata  this  tooth 
is  rccliicrd  to  almost  nn  impprcpptible  qrnnule.  The  same  applies  to  Ca2a  in  the 
lett  valve,  though  the  reduction  has  not  gone  to  the  same  extent  a&  in  the  left  valve. 

It  Memfl  tlMMllom  that  in  the  genu  CfmtdUa  the  antedor  eardinal  tooth 
C  i^a  was  orit(ina!ly  larger  than  Ca3p,  a  feature  which  i«  well  exliihitod  in  the 
nealogio  stage  of  Cardiia  imbrieataria,  and  that  it  became  eventually  smaller  ia 
aiM  than  Ca8p  as  cxbifaitad  to  Carifia  {XftiUeartUa)  protovariegattt  from  tba 
miocnne,  and  that  at  last  it  became  reduced  almost  to  oh1iU>ratiun  in  the  livillg 
Cardila  Mri«y«ta»  while  CaSp  became  very  large.   Xhe  sapposition  that  the  anoes> 
ton  of  Cardita  van  pivrided  in  tba  right  Talva  with  a  lai^  anterior  cardinal  tootb 
UaSa,  which  probably  exceeded  the  potitcrior  cardinal  CaSp,  ia  therofove  proTod  bj 
tbt?  ontogriiic  development  of  Cardila  imbrieataria  aa  well  as  by  the  comparative 
study  ol  Cardtta  {ilytilieardia) protocarteg«ta  and  Cardita  {MgttUoardia)  variegata 
The  atody  of  Beniafd^  ilyiN  fuAar  taadiai  that  ori^nalljr  Ca8a  and  OaSp 
joined  in  a  pointed  angle  underneath  the  umbo,  CaSa  being  opisfhocline,  CaSp 
prosocline ;  we  must  therefore  consider  this  as  the  original  relative  position  of  CaSa 
and  CaSp.  Nowineomparin;  the  Ungosof  tlw  thKaapedeaberedoaoribad,  it  viU 
be  seen  that  in  Cardita  viqueineli  the  original  poaiUon  of  the  two  teeth  ia  almost  n- 
tained ;  in  Cardita  tuhtariegata  thej  still  form  a  pointed  angle,  but  CaSp  is  anter< 
iorly  prodaced  and  CaSa  is  no  longer  opistboolfna«  but  runs  almost  perpendicular  to 
tha  Tentro-dorsal  uis ;  in  the  living  Cardita  wairiegata  this  feature  is  developed  to 
the  extreme,  inasmuch  as  Ca3p  is  still  more  prosocline  while  CaSa  is  reversed,  so 
that  its  posterior  or  ventral  side  faces  now  in  dorsal  direction  having  become  proso- 
elioe  in  fiaet. 

We  may  cxprr':«  flii«  also  in  the  followin::  way  ;  in  tlio  left  valve  of  Cardita  the 
anterior  cardinal  Ca^a  was  originally  opisthociine ;  in  the  course  of  tbe  development 
its  apex  was  turned  in  anterior  diieetiini  till  it  beeame  psoewoUne  and  at  last  almoat 
horizontal ;  various  spedes  exhibit  of  course  different  stages ;  in  the  nealogic  stage 
of  Cordita  imbrieataria,  aa  well  as  in  the  adult  stage  of  Cardita  tnqueaneli,  Ca2a  is 
opisibccline;  in  the  adult  stage  of  Oardita  {Mjftilieardia)  mlnariegata  it  is  almost 
pcfpendienlar,  perhapa  already  slightly  pioaooline,  «nd  in  the  adolt  atige  of  OmrHim 
(Jdflilirnrdin)  rnrirff  'fa  is  almost  boritontal. 

Unfurtuuately  nothing  iii  known  about  the  development  of  CaSp;  it  ia  well 
developed  in  Cardita  viquftntU  and  Oardita  {MwtHieairdia}  protooaHegutOt  bnt  it 
has  almost  absolutely  disappeared  hi  tln^  ncent  Cardita  {Mytilicardin)  varifgata, 
A  tendency  towards  the  obliteration  of  this  tooth  is  therefore  unquestionably 
indicated  in  tbe  instanoe  of  MtHtieardia  variegata. 

Tbe  same  appliea  to  the  anterior  laterals  whioh  alwaya  aeen  to  be  in  a  nidi> 
mentary  statr 

We  may  ttierefore  conclude  that  ail  species  of  the  genus  Cardita  in  n  liiuh  the 
aateriw  eardinal  Oa>a  of  the  right  Tajive  ia  strongly  developed,  but  pariionlariy 

those  in  which  the  posteriMr  cardinal  CaSp  is  weaker  than  the  anterior  oiif  and 
which  have  an  0|*iaihocliuo  anterior  oardiual  Ca2a  ia  the  left  valve,  bear  an  archaio 
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habitas;  the  existence  of  tlie  posterior  oaidiaat  CbSp,  ud  piobftlily  tiko  o(  anterior 
laterals,  may  strengtbea  the  archaic  ohazacter. 

The  hinse  of  OardUo  viquetneli  certainly  aanieit  to  lome  degrw  thfi  poitalate, 

And  it  is  certainly  not  a  mere  accident  that  shelll oC  fliil  type,  that  is  to  say,  trian- 
gular shells  with  simple,  thin,  radiating  iiba»  MB  my  oomiuni  in  EooeiieatntA  while 

there  is  hardly  a  living  relative. 

OAmssu.  (Uytilicazdia)  Taiwgata  Brngi^  Fbto  II.  fig.  1*  la. 

a.  Bigkt  vahe.  ; 

1.  Anterior  lateral  teeth:  miadng; 

2.  Cardinal  teeth. 

Yery  oIoM  to  fhe  edge  of  ^  eiitcflor  wuf^  end  abuMl  ooalewed  to  ft,  tbeie  ii 

a  rudimentary  small,  slightly  piwooline  tooth ;  although  its  inclination  is  reversed 
it  is  unquestionable  that  it  rfpresents  Ca8a  though  in  an  almost  obsolete  state. 
On  its  posterior  (ventral)  side  is  a  short  transverse  triangular  socket.  Behind  it 
follows  a  large,  slightly  curved  triangular  toofh,  broad  at  ill  lianb  aoenmiuated 
towards  its  apex,  OaSp;  it  is  so  strongly  prosocline  that  its  anterior  side  faces 
▼entrally  and  runs  parallel  to  the  antero-posterior  axis ;  its  posterior  or  dorsal  side 
Iwen  a  namber  of  IIiia  tvaniTenB  fUoatiooe  joat  as  teen  aometiBiea  in  flie  geova 
Unio  or  C!/rrria.  C)n  the  posterior  (dorsal)  side  of  Cn3p  there  is  an  elongate  trans- 
vene  and  anteriorly  inoUned  8oeket«  followed  by  the  strong  iigamental  nympbe ; 
it  appean  ia  if  then  irate  iodieatioDa  of  a  mdintentary  Caup,  wliidi  beeoim 
however  entirely  ooaleaoed  to  the  tigamaolBl  ajmphe. 

3.  Posterior  lateral  teeth :  mlHiilg. 

b.  Zeft  valve. 

1.  Anterior  lateral  teeth :  misaiiig. 
S.  OaidinBl  teeth. 

Immediately  underneath  the  umbe,  and  pamllel  to  fheantero-poaterior  azii,  Htm 

ia  a  short,  strong  transverse  tooth  Ca2a,  having  on  its  anterior  (dorsal)  side  a  short, 
loDgitadinal,  and  on  its  posterior  (ventral)  side  a  deep  triangular  socket,  which  is  fol* 
lowed  by  a  very  long,  slightly  curved  and  prosoeHae  tooth  Ca4p,  very  finely  plicated 
on  its  posterior  (dorsal)  aide.  Tbm  loUowe  •  mUntutus  nanow  aodnt  and  than 

the  Iigamental  nympbe. 

8.  Posterior  lateral  teeth :  miaaing. 
The  hinge  formula  ia  therefore— 

Bight  valve  La  0  |  Ca  (8a)  :  3p  :  (Ap)  I  Z  I  Lp  O. 
LirtvnlTO  LnO(Ca    sSa    sdp    t  |£|LpO. 

JffeflMrte.— The  hinge  of  OardUa  (iryffUowtKa)  veHtyafo  ia  remaikaUe  hi 

several  re^^urds  which  are  of  great  interest.  Considered  as  a  whole  the  hinge  ia 
dwtiujfuiiilied  by  the  sinall  uuxuber  of  teeth  atill  in  exiatencek  there  being  notiaeaa 
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of  Botorior  laterals;  and  though  prosent,  Ca3A  and  still  more  so  Caop  are  so 
eitranwly  TodivMiitary  tiiat  tSuy  ue  budl j  noCioed ;  in  f aek  onlf  fluree  teeib,  OMSp 
Ca2a  and  4p,  are  conspinious. 

Another  noteworthy  feature  are  the  transTerse  plieations'  on  the  posterior 
(dorsal)  side  of  OaSp  and  GMp,  wUoh  strongly  remind  of  aimllar  plioatSont  in  th« 
genus  Unto  uu  Cyretm. 

The  whole  asjwct  of  the  hinge,  particularly  the  rudimentary  development  of 
iis  anterior  portion,  the  strange  reversed  inclination  of  Ca3a  and  Ca2a,  an 
my  vamarlniblab  and  npiMn  to  indioate  tn  avaiotioaary  feature,  as  it  is  difiScult  to 
suppiTss  the  notion  that  thetandency  f'xiiihitf  (1  is  tonardfl  the  direction  of  a  reduc- 
tion in  the  number  of  teeth,  which  has  heeu  partly  achieved  by  the  coaleaoenoe  of 
OMp  wfth  the  Ifgnnenial  nymphe,  partly  hy  ihie  disappearanoe  of  the  anterior 
teeth,  which  seems  to  have  been  produced  by  the  stron;^  anterior  inolinaHon  of  the 
qmbonal  r^on ;  this  inclination  is  so  strong  that  GaSa  and  Gala  were  perfectly 
taransd.  that  li  to  say,  as  is  particularly  lemnrluUe  In  CaSa,  instead  of  beins 
Opirthoottae  as  they  ought  to  be,  tli<-y  are  prosocline,  and  therefore  the  posterior  side 
vhioh  was  originally  faein£>  ventrnllv  now  facing  dorsally  and  0*00  MfSfl.  In  the 
•anao  way  both  Ca3p  and  0a4p  arc  extrcmly  prosocline. 

Caaiim  (SljtUiawdia)  pntoiariegata,  Noetling;  Plato  II«  flg.  S»  Sa. 

a.  aialw. 

1.  Anterior  bteral  teotti :  mildng. 

2.  Cardinal  teeth. 

Close  to  the  anterior  margin  there  is  a  long  lamellar  tooth  CaSawUdlB 
almost  parallel  to  the  Tentro^orsal  axis,  perhaps  slightly  proaooline^  having  on  its 
posterior  (ventral)  side  a  long  triangular  socket  running  almost  parallel  to  it  The 
large  triangular  prosodine  tooth  CaSp  has  a  very  broad  basis ;  on  its  posterior 
(dorsal)  side  there  is  an  elongate,  narrow  socket,  followed  by  a  long  lamellar  tooth 
OaSp,  running  nearly  parallel  to  the  posterior  (dorsal)  side  of  CaSa,  and  so  stroogly 
prosocline  that  it  is  almost  horizontal,  i.e.,  parallel  to  the  antero-posterior  axis. 
The  ligameutal  nymphe  is  so  strong  that  it  almost  resembles  another  posterior 
tooOi,  and  it  nij^t  tharobwe  «Mil7  be  aaiatafcw  fnr  Oa7p. 
%  FMterior  latonl  teetfi  miadng. 

b.  valve. 

1.  Anterior  lateral  teeth  :  mia^g. 
S.  Oaidinal  teeth. 

Clow  to  Iho  margin  ianunowoodEetmnning  almost  pamlM  to  the  ToitrO' 

dorsal  axis,  having  on  its  poatarior  (ventral)  side  an  elongate  strong  tooth  CaSa 
which  is  just  perceptibly  prosocline ;  on  the  ventral  side  of  Ca2a  f oUowB  a  large 

'  As  1*1  M I  ksMT  s  nailM  tatsn  bi*  mIj  bm  sbHrTtd  in  CsrJiU  rfaafan,  FbiL  (*•  K— w,  KMi> 
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deep  triangular  socket,  which  has  on  its  posterior  side  a  long  thin  lamellar  tooth, 
itroitRty  proioeliiM» and  aiauMfctoadiinf  fte  ftpex  of  Qhlft {  iUi  tooth,  Oalp*  ha<  i 

deep,  elont;ate  and  narrow  socki-t  on  its  domlsid^s  followed  bylto^hrOllgligaBlMUal 
nyniplic  which  almost  n'.snrul)li_'s  another  posterior  <;ardiual. 

The  hinge  formula  is  therefore  as  follows  : — 

iiight  ralve  La.  O  I  Ca.  8a  :  3p  :  5p  1  X  Lpw  fk 
Left  valve  La.OlOs.    Sa    :«p  :|£Lp.o. 

J?«MMrl*.— If  this  hinge  formula  is  compared  with  the  general  fornmlaas 
given  ahove,  it  will  be  seen  that  it  chiefly  differs  by  the  absence  of  the  antenor 
laterals,  and  by  the  presence  of  a  strongly  developed  Oa3B  and  Ca5p. 

The  chief  interest  rests  hotverer  in  a  comparison  with  the  teoent  Cardita 
{MptiiicnrJla)  vnrictjnf.a.  Taken  as  a  wholo,  it  will  be  seen  that  the  miowno  specips 
contains  ouc  tooth  iuore>  viz.,  Ca5p,  which  is  still  strongly  developed,  but  which 
has  eatinly  disappeared  in  the  noent  ipedea.  It  vrill  fuittier  be  aeea  diat  OaSa, 
though  i>rE».  nt,  is  almost  rudinu&taiy  in  the noeotspeeieB,  wlifle  In  the  iniDoeae 
species  it  is  rather  strong. 

While  fn  the  living  species  the  apex  of  OaSa  b  strongly  prModine  and  the  tooth 
therefore  rrverseil,  it  is  just  slightly  prosoclino  in  tlie  iniocenc  species;  Ca3p  is 
therefore  not  su  strongly  prosocline  and  therefore  Ga2a  is  not  horizontal  as  in 
Cardiia  {HytUicardia)  vtvriegala,  bot  alBMMt  iier|H;udicular,  and  only  slightly 
turned  prosooline. 

Cabdita.  TiQDsaM£Lii  D'Arcliluc  and  JIaime.    Plate  II,  fig.  3,  3a. 

a.  Hiijht  ralve. 

1.  Anterior  lateral  teeth. 

Cloia  to  the  aataiior  wu^  thara  la  a  aoMiU  eiievlir  aodcet*  liaviiig  oa  its 
ventral  side  a  vary  ntdimentary  granular  prominenm  La  L 

S.  Cardinal  teeth. 

Almost  amalgamated  to  the  anterior  margin  is  a  strong,  but  short  $tmD<;ly 
opisthocline  tooth  Gate.  On  its  posterior  (ventral)  side  is  a  deep  elongate  socket, 
and  li>  hind  it  the  lai^e  triangular  tooth  CaSp,  having  its  apex  right  undeRwath 
the  nml»o  ,  its  nnterior  side  being  posteriorly,  its  post*.rior  side  nnteriorly  inclined. 

Parallel  to  its  posterior  side  runs  a  narrow  elongate  socket,  having  on  its 
pealerior  tide»  amalgaaiated  to  the  ligamentai  sym^M^  aa  elongato  tooth  OaSp. 
3.  Posterior  lateral  teeth:  missing; 

b.  Left  valve. 

1.  Anterior  lateral  teeth. 

Close  10  the  anterior  margin  fliere  is  andimentnry  granular  tooth,  the  axis  of 
which  runs  almost  panllel  to  the  aaton^poatnior  axis,  KpeeMntlng  La  IL 
X.  Cardinal  teeth. 
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There  is  a  sliort,  strongly  opistUoclinc  tootlt.  Ca2a,  having  a  deep  socket  on  ik 
anttirior  dam)  nde,  and  mprnted  hj  a  triaogaUtr  Mteketi  irom  an  elonsata 

Ijimellar,  s(roDi,'ly  prosoclino  tooth  Ca4p,  which  touches  the  apox  of  C;i2a  ;  on  the 
donal  aide  of  Ca4p  is  a  very  elongate  socket  running  panUlel  to  it,  and  tlien 
follows  the  Hgamental  tiymphe. 
8.  Posterior  hitfrnl  teeth:  missing. 
Ihe  hinge  formula  ia  therefon— 

Risbt  vah  f  T^v  :  I  3a  :  3p  :  (5p)  |  i  |  Lp.  o. 
Left  valve    Li.  11      Ca     2a     :  4p     :    |  X  •  Lp.  o. 

Itemarkt, — Among  the  specicft  hen  described  Cardita  viqueaueU  has  tlie 
lai^geet  nomher  of  teeth,  vtg.,  aevan ;  it  mmt,  howarer,  ha  lamarkad  that  the  laterala 

aia  rudimentary  and  that  Caop  is  almost  amal;^tuatcd  to  tha  ligamental  nymphc. 

The  arnngoment  of  the  anterior  oaidinals  is  however  of  great  interest ;  while 
*io  the  lifing  Cardita  (Mgtilicardia)  varUgata  they  were  reversed,  and  slightly 
proflooline  in  Cardita  (MylUieardia)  $»biMirieff«ta,  they  are  strongly  opjatbodine 
in  this  sprcii'?,  thnt  is  to  say,  they  retain  the  nortnnl  itielination.  The  result  is  that 
the  anterior  side  of  Ca3p  is  posteriorly  inclined,  while  it  is  anteriorly  inclined  in 
Cartftfa  (Mftitieardin)  tOvafiegpia  oud  boriaontal  in  CardUm  iMgtiUcaHim) 

PWmily:  rSHSRlDS.  Stolioaka. 

The  large  family  of  Veneridsa  is  diatioguisked  by  a  vny  eharacteristto  hinge 
composed  of  8  anterior  lateral,  7  oardinal  and  8  poatarior  lateal  teeth,  aoooidlng 
to  tlie  lollowint,'  formula : — 

Sight  valve  La.  Ill  :  IlCa.  3a  :  1    :  3p    :'(fip)  I  i/ iLp.  Ill :  1 
Left  valve  La.   II     |  Ck.  :  9a  :  Sp    :  4p      \L  |Lp.  '  I 

It  it  lemarkable  that  with  very  fevr  exceptiocs  the  number  uf  the  cardioal  teeth 
remains  constant,  and  does  not  excefd  six,  because  Caop  is  absent  in  the  majority 
of  genera ;  in  a  few  Ca4p  is  also  ahsc ut  or  very  rudimentary,  and  the  number  of 
xoxf,  thenfoie,  be  redueed  to  ft.  The  lateral  teeth,  on  the  other  hand,  an 
■abjected  to  great  vnriations  witii  regard  to  strength.  Fislier  has  based  a  sub-division 
of  the  family  on  this  character,  and  there  is  no  doubt  that  his  view  is  an  exceedingly 
good  oa»t  aa  eren  in  apeeimena  older  than  of  tertiary  age,  the  absence  or  praenee  <^ 
lateial  teeth  may  be  recognised.  As  far  as  I  am  able  to  judge,  the  general  charac- 
ter of  the  laterals  is  very  constant,  thuii^'h  iu  detail  they  nndeigo  great  variations  i  if 
present  tlie  .anterior  latarala  are  always  stronger  than  the  poaterfor  laterals,  and 
in  my  caae  iJie  anterior  latmal  La  II  of  the  left  valve,  the  !-»-<Miled  lunuiar  touth, 
is  always  mueb  stronger  tlian  the  laterals  La  I  and  La  III  of  the  right  valve,  of 
which  the  latter  appears  to  be  generally  the  weaker.  It  is  UDquesliouabie  that  the 
pnaenoe  oC  the  lfU|pi  anterior  htecal  La  U  ferma  a  y«j  good  diitii.otiTa  featniu 
of  genera  like  CjpMereo,  INomj  2)oiM«t  ete. 
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With  regard  to  tho  cardinal  teeth  a  general  plan  aeems  to  be  obserred  throagli> 
oat  the  ttaaHjt  a  plan  wbidi,  «•  far  m  my  limited  expeiieiHje  allom  to  judge  far, 
■eaoM  to  Im  land  OB  flw  Iblloiring  Mbaoie :— • 


In  the  left  valve  there  is  alwajs  a  compoaite^N-sbaped  tooth  turning  its  apex 
in  donal  diraetion,  origioating  fram  the  mion  of  CaSa  framing  Am  anterior,  and 

Ca2p  the  postorior  sulc  ;  Calp  is  jrenorally  very  thin,  lamr-llfir,  innstly  amal. 
gamated  to  the  ligamental  ny mpbe,  sometimes  absent;  in  fact  it  seems  as  if  this 
tootli  vera  the  least  oontant  element  of  the  oardinal  teeth. 

In  the  right  valve  there  are  two  lamellar  fet-tli  Ca3a  and  Ca  1,  in  close  proxi* 
mity,  sepaiatcd  bjr  a  slit-like  socket,  stretched  in  the  ventro-dorsal  direction.  Be- 
hind there  is  a  large,  usually  bifid,  strongly  proWMlinetooth  CaSp,  which  frequently 
becomes  joined  to  Ca3a,  thus  encircling  Oa  1 ;  there  may  be  also  a  rudioMniaijr 
CaSp,  but  it  is  alnuMt&lways  miaabg,  or,  if  piwaitt  amalgamated  to  the  ligamaitd 
nymphe. 

The  angle  whioh  these  varioos  elements  form  among  eaeh  otiMr,  their  lela- 

Uru  aiie  and  strength,  allow  for  a  large  number  of  variations,  snob  as  compo^p  the 
faiDily  of  yeneridee ;  a  comparative  study  of  these  numerous  variations  would  be 
of  a  gnat  value  from  a  paheontotogieal  point  of  view. 

The  great  relationship  between  tlic  hinges  of  the  Fenerkhr  and  Cardita  has 
already  heen  referred  to,  and  if  we  analyze  both  hinges  we  see  tliat  the  binge  of  the 
Q«rdlUm  can  be  easily  derived  from  that  of  the  Tmeriia,  if  Oa  lin  the  right  and 
OaSp  in  the  left  valve  were  to  disappear.  We  would  then  have  the  sniuo  elements 
ns  fhosf  constituting  the  bin|^of  the  C«r<M/tf»  in  particular  the  large  triangular 
posterior  cardinal  CaSp. 

Vow  as  the  whole  theory  of  the  evdntion  of  the  hinge  requim  that  Ok  1  and 
CaSa  appear  after  Ca3p  and  Ca4p  had  haen  formed,  we  might  assume,  the  hinge 
of  the  VciicridiT  lins  been  derived  from  that  of  the  Cardita  by  the  development  of 
a  posterior  cardinal  Ga2p  out  of  the  primary  lamella  LA  II,  and  the  evolution  of 
Oa  1  ont  of  the  primary  lamella  LA  I  which  had  already  piednoed  La  L 

The  hiugc  of  the  Venrridm  presents,  therefore,  an  unquestionably  rtindern 
appearance,  and  it  would  be  interesting  to  know  when  the  true  Penerida  made 
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tteir  fint  si»p«mnw0,  winfbeCioaof  tli»aboTeraaMidD(;iheoeean«ioeof  Inw 

Ftiteridte  in  the  middle  Jurassio  formation  may  perhaps  be  questioned. 

"Whether  the  Fenericlaih&ye  evolved  from  the  Cardila,  or  whetlier  both  hare  a 
commoa  anoMtor,  lemaias  an  open  qaestion  which  might  perhaps  be,  solved  by  the 
cxamiutian  of  the  hingiB  of  tnw  Ftneridm  fnm  Iha  lomr  tortiuy  and  ontaMow 
larmatioii. 

On  the  following  pages  the  hinges  of  the  following  genera  hare  been  de« 
■oribed^- 

A  flabfkioiljr :  Mtrttrieina,  FiialMr. 
1.  GmiM:  VttM$,lML 
%.  OwM :  CUmOtm,  Kkin. 

L  Oaaa* :  Cftktrta,  lamaok. 
t.  Otw:  Cint,  Sohamglnr. 
A.  Oaniw :  JHutt,  Unijr. 
4.  Qwm  t  OwMf  I  SoopolL 
9,  flaUMDily :  Taf^ti,  Fiiohcr. 
1.  0«na*:  Tape*,  Mei^i-rlo. 

Of  course  this  is  only  a  very  insignificant  number,  and  farther  researches  are 
TCqnind  Mon  the  -variation  of  tbe  hinge  of  the  Fmttrtdm  fa  fidlf  knowii.  The 

OOnpentiTe  study  of  the  hingns  of  these  genera,  pnrticulnrly  as  somo  miocene 
Wftl^M  oottld  be  examined,  has,  however,  resulted  in  some  interesting  facta  which 
•hoold  not  be  dinagftided  bj  Palmaitologiita. 

SdMyi  HBBOfBICnriB^  Knhir. 
1.  Oenni :  VBNUB,  Liimd. 

The  binge  of  Flninf  andalHed  genera  it  nidtlj  diatingniibdl  from  tiuwe  group* 

ing  around  Cyiherea  by  the  absence  of  La  II  in  the  left  valve ;  in  fact  it  appears  aa 
if  tho  entire  absence  of  anterior  laterals  and  the  presence  of  rudimentary,  thin  post- 
erior laterals  was  one  of  the  obief  distinguishing  features  of  the  hinge  of  FVnaK; 
witli  ngaid  te  the  eeid&iel  toetii,  not  only  OaSp  and  Ca2p  are  deeply  notched  as  in 
the  genus  Cham^lcea,  but  Ca  1  is  also  deeply  notched  and  almost  bifiircafeJ.  I  am, 
however,  not  quite  mixe  how  far  this  character  ia  generic  or  specific,  aa  I  had  only 
one  fpedea  (or  ezaminatloii.  If  proved  te  be  geneial,  it  ibodd  form  an  eiiiewHiigty 
good  distinguishins;  character. 

The  hinge  formula  is  as  follows  : — 

Eight  valve  La.  O I  Oa.  3a  :  1   :  3p  :  6p  I  £  1  Lp.    :  (I). 
LeftTdve  LR.o|Oa.  :  Sa  t  Sp   :  4p  |£|lip.(II). 

YsNDs  PUB&PXBa«  Linn£.  Plate  II,  fig.  6->'6a. 

L  AotariartoCena  teeth. 


KOIBB  ON  THE  UOSPHOLOGT 


Th0  aatoriov  btenh  Imtc  ntiiely  diMpp«asedui^ 

1,  Cardinal  tcotb. 

Xbe  anterior  cardinal  CaSa  ia  close  to  the  ntargin,  atarong,  oompreseed  in  Tentro- 
donal  diraoti^  and  ao  atrongly  opiBthoelim  tbat  it  appetn  almiMt  horiioiital, 
imitating  to  some  degree  the  lunular  tooth  of  Cyiherea,  Dione,  etc.,  which  is,  as 
most  not  be  forgotten,  inrariably  in  the  left  valve.  Tbo  central  cardinal  tooth 
Ca  1  is  broad  at  the  base,  attenuated  at  the  apex,  almost  parallel  to  the  Tentro* 
dorsal  axis,  deeply  notched,  the  posterior  portion  being  the  lower;  on  its  posterior 
(dorcal)  side  is  a  do(_>p  socket,  and  then  follows  the  deeply  notched  Ca3p,  which 
almost  appears  like  two  te«tb  joined  with  their  sides ;  it  is  stronglj  proso* 
dime,  broad  at  tba  baae^  dfrided  into  a  shaiilet  bat  Ugher  and  a  koger  but  Unrer 
bmiob ;  bdiiad  it  ii  a  deep  eooket  aod  fhea  foUowi  the  etvoag  varj  dongale  Uga* 
meatal  nympbe.  , 
S.  Voiteiiorbitenlteetb. 

There  is  a  vory  rudimentaiyt  Umellar  pfoeiMdiQa  tooth  If  I,  barbig  a  ehaUov 
socket  on  its  dotaal  8id& 
b.        colve.  ' 

1.  Anterior  lateial  teeth. 

The  anterior  lateral  teeth  aramiMiag;  no  tiaeea  can  be  fmind. 

2.  Cardinal  teeth. 

Tbs  anterior  eardiaal  OaSa  is  etfong,  thom^like,  opiitbodiae,  having  a  deep 

socket  on  either  side ;  Ca2p  is  strongly  prosooliae,  broad  at  its  base,  and  deeply 
notched,  the  anterior  portion  boing  slighUy  shorter  than  the  posterior  one.  Behind 
it  is  a  deep  socket,  and  then  follows  dciM  to  the  ligamental  nympbe  and  amalgamated 
to  it,  the  long  lamellar,  strongly  prosocline  Oalp ;  the  anterior  half  of  which  is 
much  higher  than  the  posterior  one.  Then  foUoiws  the  eloogate  stiang  ligameotal 
nymphe. 

3.  Voeteiior  lateral  teeth. 

Tltcro  is  only  one  rudimentaij  posterior  lateral  LpII  o(  a  low  laBMUar  abape. 

The  hinge  fornwla  is  therefore — 

Hight  valve  La.  0  j  Ga  Sa   :  1    :  8p    :  |  £  I  Lp    :  (I). 
LeltTalTe  La.O|Oa  :  la  I  Ip    t  dp  |  X  |  Ip  (II). 

•Banarits.— The  binge  of  this  species  is  distingoisbed  by  Vbm  wmplete  dl^ 

appearance  of  the  anterior  laterals  and  the  hardly  perceptible,  almost  obsolete 
posterior  laterals.  On  the  other  band,  a  remarkable  feature  has  developed  on  the 
oazdiiialfl  Oa  1,  GaSp,  Ca8p,  vhieh  an  aU  deeply  aotohad,  lAile  in  the  genm 
CftUrem,  JNmm  and  JtoeMa  only  CaSp  it  notched. 


2.  Genus:  CHAMEL.EA,  Klein. 

The  genus  Chamela»  ia  oonaidered  by  most  authors  as  a  section  of  the  sub> 
genus  Chionct  Megerle.  I  do  not  wish  to  diisitii  Oil  qaartba,  aa  it  ii  q«tt»  certain 
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'  that  wbaterev  the  g«iierie  value  of  Ohamelmm  may  lie^  the  Uoge  ot  tlie  tpedn 

here  described  difforM  considerably  from  tliat  of  the  1,'enua  Vfnw. 

In  tbe  first  instance  it  ia  dtatingimbed  by  the  presence  of  anterior  and  posterior 
laterals  whieh;  though  niilinMntaiy,  are  distinetlf  dlsoenifUa;  Iraih  antaiior  and 
posterior  laterals  are  thin,  elongate,  and  by  this  oharactsr  the  aotarioc  latenll  diSw 
widely  of  those  of  the  genus  Cylherea  and  its  alUes. 

The  cardinal  teeth  are  the  same  as  those  of  ^eutu,  but  Ca4p  is  less  strongly 
developed,  Ca2p  and  Ca3p  are  deeplj  notobed,  whila  Oa  1  u  only  slightly  aotohed. 

The  hinge  fbnniila  ia  aa  foUowa 

Rii^'ht  ralve  La  (III)  :lCa8a    :   1     :   Sp    :  !  E  I  Lp  (I). 
Left  valve   La  Ga  :  2a  :  2p    :  4p  [  X  |  Lp   :  (II). 


OautMuu.  TBinn,  Lnm^  Hate  n,  llg.  4— 4a. 

a.  Bight  vahe. 

1.  Anterior  lateral  teeth. 

Close  to  tbe  anterior  margin  there  is  an  elongate  but  almost  rudimentary 
oplstlioflidia  tooth,  which  fits  into  a  socket  between  two  dmilar  toBlli  of  the  left 
yalve^  and  must  theiefoto  be  oonaideEed  aa  La  III. 
i.  Cardinal  teeth. 

doae  to  tbe  aaterioic  mavgin  ia  a  abort,  atronglf  opiadioclino  tooth  OaSa,  lepa- 

lated  by  adeep  but  uarrow  socket  from  Ca  1 ;  the  latter  is  broad  at  its  base,  slightly 
prosooline  and  slightly  notched,  followed  at  its  dorsal  (posterior)  side  by  a  broad 
soolcet ;  behind  iSalk  U  a  large  strongly  pioMMdlno  tootb  OaSp*  wUbb  it  ^  strongest 
of  all  and  slight^  Infid ;  bebind  it  is  a  naiiow  ihallow  Moiket  and  then  foQowa 
ported  by  a  strong  nymphe  the  ligament* 
'i.  Posterior  lateral  teeth. 

There  is  one  elongate,  enrved  and  pvoeoeline  aliaOit  mdixBcniarj  tooth  baring 
a  shallow  socket  on  ita  dotaal  rida  wbieb  mnat  be  ooaaUffed  aa  If  L 

b.  L^t  naive, 

1.  Anterior  lateial  iaetb. 

There  is  one  almost  rudimentary,  elongate  and  opisthocline  anterior  latand, 
having  a  shallow  aookat  on  ita  dorsal  side  which  oartaiiilj  ropieaenta  JLa  II. 

2.  Cardinal  teeth. 

Okw  to  the  margin,  but  separated  by  a  deep  aooket  from  it  ia  a  allghtly  opialb- 
ocline  short  lamellar  tooth  Ca2a,  separated  by  a  dci-p  but  narrow  socket  from  a 
short,  broad,  proeoolina  bifid  tooth  Ca2p,  baring  on  its  dorsal  side  a  rather  brood  and 
long  aookei,  wUeb  ia  Mlowed  hf  a  rodimeiitaiy  lamellar,  pfoaooliae  (ootb  Calf, 
close  to  the  strong  ligamental  ityaqihe. 

3.  Posterior  lateral  teeth. 

There  ia  t»  deogete  ahnoat  mdioMntary  prosocline  poataiiar  ktanl  La  II, 
baring  a  ataaOoir  aoeiket  on  ita  ventral  aidoh 
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The  hinge  formula  is  therefore — 

Sht  Talre  I«  (III) :  I  Ca  3a    :  1    :  8p    :  i  £  I  La  (I). 
tndT*  Jm     (U)|Ck  :       :  2p  :  4ip|x|La  t  (U). 

Ilemark'>. — Thouf^h  tho  dnvplopmfnt  of  flir>  r.nnlin.il  tfoth  is  exaclly  the  same 
as  that  of  JHonep  the  hinge  difiEers  considerablj  in  the  development  o£  tho  lateral*, 
partiooUvly  the  anterior  latetala ;  the  Iminlar  tootb  £a  II  vUeh  fmu  to  eoMpi* 
QOOQa  a  feature  of  the  genus  CyUierea  or  Bione  is  entirely  alM«ll»  ud  inttflad  <tf 
mdi  a  atrang  tooth  theie  ia  an  almoat  nuUnuatarj  lateml. 

Subfamil;:  VENERIN^.,  Fischer. 
8.  Ganna:  OTTHEBBA,  Lamarck. 

TIm  hioge  of  Opthtrtu  and  allied  geneva  ii  partiealBilj  dhtingnlalied  bj  a 

large  anterior  lateral  La  II,  the  so-called  lumilar  tooth  in  the  left  vaWe;  this  tooth 
ia  generally  reiy  strong,  compressed  in  dorso*Tentral  direction,  always  atrongly 
ofathoeliBe,  and  often  almost  ponllel  to  the  aatero-poaterior  axis,  *.« ,  horiaontaL 
WithTCgard  to  the  cardinal  teeth,  Ca2a  and  Ca2p  of  the  left  ralre  form  a  peouliar 
composite  tooth,  the  posterior  portion  of  fihicb  is  Tery  stronfj  and  thick,  while  the 
anterior  portion,  Ca2a,  is  thin  and  lamellar ;  the  apex  is  more  or  less  llatieaed  aad 
not  poiatcd  as  in  IHont. 

Unless  it  is  n  specific  feature  of  the  sp^'cies  hero  desorihed,  wliieh  I  am 
unable  to  say  witli  certainty  for  the  moment^  the  hinge  of  Cytherea  differs  from 
tbat  of  all  the  other  allied  geneta  by  the  abaeaee  of  Cft4p,*  whioh  ia  either  entirely 
missing  or  so  rudimentary  that  it  becomes  amalgamated  to  the  ligameiital  oymphe  ; 
in  this  regard  Cytherta  resembles  closely  to  Dione  vhere  we  notice  a  vety  nidi> 
mentary  but  still  discernible  OaAp.  Ibe  binge  formnla  b  as  followi : 

Right  vilve  U  (III)  :  1 1  Ca  3a   :  1    :  3p  j  i  I  Lp  (lil)  :  (I). 
LBttnlva  La      II    |0asla«2p    :U|Lp  (II). 

CrrHBUA  BKTOorA,  SImiiM.  Plate  m,  Fig.  l->la. 

a.  UigU  valve. 

1,  Anterior  bteral  teeth. 

The  anterior  Uterals  are  almost  obeolete,  rery  shorty  knob-like,  on  both  side*  of 
a -very  deepb  elongate  ioolwfc;  the  Tentral  one  La  lit  a  little  longer  than  thealnMMt 
granular  dar<^nl  one  La  III*  whioh  ia  ekaa  to  the  maigtn. 
S.  Cardinal  teeth. 

The  anterior  cardinal  tooth  OaSa  ia  lamellar,  niher  high  and  tUgbtly  pfoao- 

cline,  having  on  its  posterior  (ventral)  side  a  narrow  slit-likr.' snrket,  ivhich  is 
followed  by  a  little  stronger  proeooline  tootb  Ca  1;  on  its  posterior  (dorsal)  side  is  a 
broad  and  deep  socket;  behind  it  ia  a  lamellar,  atrangly  pratooliiie  tooth  OaSp, 
vbiebiatbekageatof  all*  aapacrted  bf  a  kn^  innovaoekat  bom  the  ligamanial 
i^mpba. 
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8.  Pwterior  lateral  teeth. 

Tbm  m  two  dongate,  thin,  lamellar,  posterior  laterals  aepaiatod  lij  »  afliallov 
MdMt»  Lp  I  and  Lp  HI,  tbe  Jattor  of  irluoh  ii  alauMft  unwIpMBated  with  ilM 

h.  L^l  volte. 

\.  Antarinrlatanl  teeth. 

Thpre  is  a  very  ^trnnp,  lii'^li,  clon^ntc",  opisthoolino  tooth      TT,  hlTlBg  ft 
socket  on  \U  rlr  rsnl  and  a  less  deep  one  on  its  ventral  sidAi 
2.  Cardinal  teelLi. 

The  sniaifar  oudinal  toeth  Ckia  is  thin,  huneUart  tlifhtly  proMMlfai^  hairing  on 

both  sides  deep  almost  parallel  sockets ;  its  apex  is  amalcramated  with  the  broad, 
tliiok,  strong!;  proBoclue  Ca2p ;  this  tooth,  which  is  tbe  stronge:it  of  all  teeth  of 
tbe  hinge,  it  npaiatad  V  a  deep  fufoir  from  the  Ugniental  nympbe. 
8.  Posterior  lateral  teeth. 

There  Is  a  Terj  elongate^  thin,  praaooline  Lp  II,  baTiDg  a  aballow  Moket  at 
its  ventral  side. 

The  hinge  fonmila  Ib  theralm : 

Eight  valve  La  (III)  :  (I)  Ca  3a    :  1    :  3p   ii   Lp  (III)  :  (I). 


Left  valve    La  II 


Ca  :  2a  :  2p 


L 


I^P  (II). 


liamrht. — ^Although  the  hinge  contains  the  characteristic  lunular  tooth  Lo  II 
innflnederetepment,  it  differs  Crom  the  typical  hinge  bj  a  smaUer  nnmher  «C 
fBfJliMil  teeth  in  the  left  valve,  in  particular  by  the  absence  of  Ca4p ;  I  am,  how* 
ever,  not  quite  sure  wliether  this  tooth  is  really  missing  or  whether  it  becomes  so 
entirely  amalgamated  to  the  ligamental  nymphe  at  the  full-grown  stage  that 
oKDBot  be  diioetned  my  longer  s  jnrenile  itagee  diottld  he  examined  to  lettleflib 
qoertion, 

A.  Onnm:  dBC^  Bdrnmaoher. 

With  legard  to  the  composition  and  arrangeniai.t  of  tbe  teeth  the  hinge 
of  Circt  resembles  greatly  to  that  of  Cytherw;  partionlarly  with  regard  to 
tbe  composite  trapezoidal  tooth  Ca2a  Ca2p  in  the  left  valve;  in  all  tlie 
other  gwun  here  deeeribed  both  teeth  are  either  separated,  or,  if  united,  they 
form  a  pointi'<l  tooth,  as,  for  instance,  in  the  genus  Dione,  and  not  flattened  at  the 
apex  as  in  Circe  and  Cytherea,  Tbe  chief  difference  rests  in  the  presence  of  Ca4p, 
whioh  is  rather  strong  and  wdl  dereloped  in  this  geent ;  as  nlMMly  elated,  Oadp  ie 
!  entirely  missing  in  the  genus  Cytherea  or  it  is  so  rudiuMnteiy  that  it  hie 
se  entirely  amalgamated  to  the  ligamental  nymphe. 
Ihe  lateral  teeth  oall  for  no  spedal  leniark,  as  the  anterior  hteeal  Lall  ie 
flnmc^  defdoped  in  the  same  way  ae  in  Oflttrea,  while  the  poeterior  latonla  are 

very  ruditnentarj-  in  both  valves. 

Ibe  hingf  formula  is  as  follows  : — 

lliuht  valve  La  (III)  :  1 1  Ca  3a    :  1    :  3p    :  I  i  j  Lp  (III)  :  (I). 
LeflTBlva  lA      U  |0a  :  2a  :  2p   ;  4p  (II). 


in  NOIBB  ON  THB  HORPHOIOQT 

QnoB  ounssmnik  limrf.  Plato  III,  6g. 

».  BigU  valoe. 

1.  Antorior  lateral  taatb. 

There  are  two  antorkr  laterals  La  I  and  La  III,  both  of  whiah  aT«  ttronglj 
opisthocline,  but  rather  small  and  rudimentarj ;  the  rentral  La  I  i«,  howerer,  con- 
siderably stronger  than  the  donal  obcolete  La  III,  tepamted  from  it  hj  a  deep 
broad  socket, 

2.  Cardinal  trcth. 

The  antorior  oardinal  tooth  Ca3a  ia  Yeij  small  rudimentary,  slightly  opistho* 
flUne  and  joioed  irith  Hi  apes  to  Ca8p;  Oa  1  is  ttioiig,  rather  high  and  tbom-tika, 
aonprcsscd  in  antero-posterior  direction,  slightly  prosoclino,  hayin;»  a  narrow  slit- 
liko  Moket  on  its  anterior  and  a  long  and  bnwd  sooket  on  its  posterior  side ;  Ca3p 
is  flloDgata  and  rather  strong,  prosocline,  broad  at  tho  Insib  attsntiatad  at  the  apex, 
encircling  together  with  CaSa,  Ca  1 ;  on  its  posterior  side  ii  a  lhalloir,  bvt  lather 
broad  socket  aud  bebicd  it  the  ligamental  ]i,ympba> 

3.  Posterior  lateral  teeth. 

Thece  ate  two  almoBt  imperoeptiUe  tUa,  hoi  ladier  elongate,  prosooliae 
posterior  latanls  Li  I  and  Xa  IIl^  wpoated  by  a  sbaUov  loeket. 
b.  L^t  valve. 

1,  Anterior  lateral  teeth. 

The  anterior  lateral  La  II  to  reiy  itrong,  transTersely  elongate,  compressed  in 
dozso-rentral  direction,  strongly  opiithodin^  baling  a  shallow  todwt  on  iti  veatml 
and  a  deep  one  on  its  dofsalside. 

2.  Cardinal  teeth. 

The  aaterior  caidlaal  tooth  Gla2a  to »tb«r  lamellar,  slightly  prosooline ;  its  apex 
to  strongly  turned  backwards  and  joined  to  Ca2p,  there  is  a  narrow  .Kooket  on  itt 
anterior  (dorsal)  and  n  doop  socket  on  it*  posterior  (ventral)  side.  Ca2p  is  TOiy 
strong  and  broad,  rather  high,  and  strongly  prosociiue,  forming  with  OaSa  a 
peoaHir  A  shaped  oompoaite  toofii ;  on  ila  poatafkir  sida  to  a  deep  and  broad  aooket, 

and  theill  follows  the  elongate  but,  rather  thin  and  itronsrly  prosocline  tooth  OUpi 
wfakh  to  well  separated  by  a  farrow  from  the  ligamental  nymphe. 
8.  Posterior  lateral  teeth. 

There  is  a  very  rudimentary  but  rather  long  eoned,  proaoeline  posterior  lateral 

La  II  having  a  nhallow  socket  on  either  sida 
The  hin<'e  formula  is  therefore  as  follows:— 


Kight  valve  La  (HI)  : 
LeftvalTe  La  n 


Lp(I)  :  (IH). 
Lp  (II). 


C  Qonia:  DIONB,  Qnj. 


By  most  authors  Dione  has  not  been  con'-irlprpd  ns  a  full  genus  but  .is  a  sub- 
of  Cytkerea  only ;  whatever  view  one  is  inclined  to  take,  it  must  be  admitted 
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that  thoogb  thero  is  a  great  similarity  ia  the  oompwitioa  of  the  hinge,  there  appear 
to  nM  eeriain  faatam  by  whkb  the  Unge  of  DfeM  maf  be  xeadtty  diitioptialled 
fram  that  of  Cylkerea. 

The  composite  tooth  Ca  2a  +  Ca  2p  in  the  left  valve  •.ppflsrs  to  bare  alwaya 
■  pointed  apoz,  not  flattaned  like  tbe  genen  Qftherw  or  Oinw,  and  if  I  am  not  Tory 
maoh  miataken  its  anterior  component  Ca2a  is  generallj  opisthocline  in  this  genus, 
while  it  ia  apparently  generally  prosoolinein  CytAer^a and  Circe;  if  this  obserration 
should  prove  to  be  correct,  it  vrould  form  a  good  obamoteriatio  and  diatinotive 
foatoie  of  the  genus  Dione. 

The  poatorior  cardinal  Ca4p  may  be  present,  or  almost  amalgamated  to  tbB 
ligamental  nymphe ;  it  still  preserves,  however,  its  indiTiduality,  and  in  this  legiifd 
dUfan  from  the  gernu  Cf  lA«Mv»  where  it  ia  eithnr  eatiielj  mieiing  or  toy  radiinsBt* 

The  binge  formula  is  as  follows  : — 

Sht  valve  La.  (Ill)  :  1 1  Ca.  3a    :  1    :  3p    :  j  i  I  Lp  (III)  :  L 
t  TalTO  La.     :n  t|Oa.  :  2a  :  2p    :  4p|£|Lp  IL 


Dnm  mumiMsiiH,  HenL  Flate  11^  fiff. 

a.  Bight  calve. 

1,  Anterior  lateral  teeth. 

Ihcre  are  two  opisthocline,  short,  granubir  teeth  on  either  side  of  a  deep,  elongate 
■oeket,  thoTentnl  tooQi  lAliseomewhailaiger  than  the  Bdnnte  donel  ooe  Jm  TH, 
which  ia  eloie  to  tiw  mtrgin* 

%  Cardinal  teeth. 

The  anterior  cardinal  tooth  CaSa  is  short,  very  thin,  lamellar,  slightly  opistho- 
cline and  joined  with  its  apex  to  OaSp ;  separated  by  a  slit*]ike  narrow  socket  is  a 
■omeirhak  larger  and  slightly  prosocline  Ca  1,  inside  the  angle  fomed  OhSa 
and  Ca3p.  On  the  posterior  (dorsal)  side  of  Ca3a  is  a  de<>p  socVet,  and  behind 
it  follows  a  large,  elongate  and  strongly  prosocline  bifid  tooth  CaSp;  separated 
by  a  deep  fonoir  fnm  tiie  Ugunental  nympheii 

8k  Poaterior  btetal  teeth. 

There  are  two  very  thin,  long,  lamellar  posterior  laterab  Lp  I  and  Ijf  JB^ 
curved  and  strongly  pioKKilini^  aepantod  by  a  ahallow  looket. 

b.  Le/t  talte. 

"L  Anterior  lateral  teeth.  * 

Ihero  Ii  a  efanrng,  high,  opiethoeline,  elongate  anterior  latanl  la  n,  hamg  • 
deep  ioeket  on  ile  donel  and  a  ahalloir  one  at  Iti  natal  aide. 

S.  OMinalleeth. 

The  anterior  cardinal  tooth  Ca2a  is  thin,  lamellar,  opisthocline  and  joined 
with  ita  apex  to  Ca2p;  on  both  aides  the  anterior  and  posterior  one  of  Ca2a  then 
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an  deep  sockets ;  Oa2p  is  very  stroog,  broad  at  ita  base,  aocnminated  at  its  apex 
•Dd  stnnglf  praooline;  togeiber  witli  Oaia  it  formi  an  majriiraistrieal,  A  ibaped 
tooth  the  apes  of  which  is  anteriorly  inclined.  Behind  Oa2p  ia  a  Ion?,  narrow 
and  deep  socket,  on  tbe  domal  side  of  which  then  is  a  ourvedpioaooliac!,  thin 
ekmgate  toofh  CMpk  doie  to  the  ligameatal  nymphe. 
8.  FMMwlatanliaetli. 

There  is  an  elongate,  thin,  cnmd  and  pnaoeluM  lootii  Lall,  Imring  • 
diallow  sooket  on  its  Tentral  side. 
Tbe  hinge  formula  is  therefore : 

Ki«ht  valve  La.  (Ill)  :  1 1  Ca.  3a    :  1    :  Sp    s  |  ii  |  Lp.  (Ill)  :  (I). 
Leftvalve  La.     :IIt|aa.  t  imj  %f  :  4pU  iLp.      (II)  : 

EemarkB.'-'SbB  above  formula  would  repweent  the  general  formula  of  tbe 
foau  Ofthtna  vifli  ngaid  to  CbeBombar  and  fbeamagaieatotflw  oaidioidtBaUi ; 
ift  differs,  however,  with  regard  to  the  posterior  Ilteralti  of  iriuflih  fben  an  »  \ugu 
mmibet,  though  in  rudimentary  state. 


Diomi  nunomimnrAmin^  Koetling.  Flate  III,  fig.  4~la. 

a.  Bight  valve* 

1.  ABtMiM  lateral  teeth. 

The  anterior  laterals  are  very  reduced  in  size  ;  they  are  on  either  aids  of  a 
deep,  transversely  elongate  socket  ;  the  ventral  one  La  I  being  thelaq|ar,  Ihedoml 
one  La  III  much  smaller  and  clo^e  to  the  anterior  margin. 
S.  Gardiiial  teeth. 

TbB  aatarior  cardinal  tootb  OkSa  ii  tUn,  laoHllar,  laOer  longer  than  Ob  1  and 

slightly  prosoclino;  it  is  separated  by  a  thin  Rlit-like  sooket  on  its  posterior 
(ventral)  side  ficom  a  smaller  thin  lamellar  Ca  1,  which  is  just  perceptibly  piosooline; 
OB  iti  doiaol  side  is  a  broad  and  doep  aodcot  behind  vliieh  then  is  a  strong  poste- 
ite  cardinal  Ca3p  ;  it  Is  broad  at  ita  base,  attenuated  towards  the  apa^  atrangfy 
praeooline,  the  apex  jutt  touching  GaZa,  and  deeply  bifid,  a  doep  fiunnr  tfimrntfo 
it  from  the  strong  ligamental  nympbe. 

S.  Posterior  lateral  teeth. 

Tbm  an  two  fbin,  elongate,  proaodino  posterior  laterals  Lp  1  and  Lp  III 
aaponlod  by  a  loog  ilit-liko  ooeint. 

b.  l^imlM. 

1.  A  nterior  lateral  teeth. 

There  is  only  ono  anterior  lateral  La  II,  which  is  slightly  oplsthooline  and 
almost  horizontal ;  it  is  strong,  high,  transversely  elongate,  having  a  deep  soefcot 
on  ib  doml  dio^ 
S.  Ondiultoeth, 


# 
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The  aoterior  cardinal  Ca2a  is  thin,  lamellar  aad  sligbtly  prosocliuet  having  on 
«idMr  Mb  ftdoqiaodnl;  itaapex  b  joined  to  OaSp;  CaSp  ia  bnad  at  ttie  iMuet 

attenuated  towards  the  apx,  and  so  stronc;1y  prosoclinr-  thnt  it  lies  almost 
horizontally;  together  with  Ca2a  it  fomu  an  onaymmetrical  A  shaped  tooth,  the 
apex  of  wlkieh  la  slightly  anteriorly  produced.  On  the  doiaal  enle  of  OaSp  it  a  deep, 
Imwd  looket,  and  behind  it,  almost  entirely  amalgamated  to  the  ligamental 
nympha,  an  elongate  lamellar  tootb  Calpa  which  ii  onrred  and  atran^  praaooltne. 

3.  Posterior  lateral  teeth. 

There  ia  only  a  rezy  rudimeataiy  elongate  postorior  lateral  La  II  having  a 
dnlkv  eoeikel  on  it*  veninl  rfdei. 

Hie  liiBge  fonniila  im,  thanfoNk  aafidloim : 


Right  valTe  La.  (Ill)  :  I  Ca.  3a  :  1  :  3p 
Lm  t  Talve   La.     :  II  ~ 


X|Lp(III):  (I). 
Oa.  :  2a  :  2p    :  4p  £  [  Lp      {P)  i 


J<ia»ti.— Btom  the  abore  description  it  will  be  seen  that  the  hinge  of  Ihe 

miocene  species  equals  in  all  its  chief  constituent*  to  that  of  the  recent  Dione 
phiiipfinaruM ;  in  fact  it  is  only  on  rery  close  observation  that  aome  differenoei 
oaa  be  diaooveNd.  whidi  however  appear  to  be  IminatariaL    The  lonvlar 

toofb  La  II  is  apparently  more  iiorizontal  in  the.  Tniorono  tinn  in  tlir!  recent 
species,  and  its  distance  from  Ca2a  is  greater  in  the  former  than  in  the  latter;  Ca2a 
is  apparently  slightly  prooooUne  in  the  fbasQ,  and  etrongly  opisthoelimin  the  leoent 
species ;  in  Dime  protopUlippmarim  the  apex  of  the  A  shaped  tooth  la  therefore 
slightly  more  drawn  in  anterior  direction  than  in  Dione  philippinarum ;  and  while 
in  the  former  Ca3p  is  deeply  bifid,  this  featnie  is  just  indicated  in  the  living 
apeefea. 

SlOMB  ABAAKAKSKSU,  ^'oetUng.    PbtO  III,  fig.  & 

a.  Eighi  valte. 

No  right  valve  of  this  species  being  known,  the  hinge  characters  could  be  only 
conjectured  from  an  {mpnaalon  of  the  hinge  of  the  left  valve ;  aa  thb,  however,  ia 
insufficient  for  tlu-  fintr  stmly  of  details,  particularly  with  regard  to  a  comparison 
with  other  species,  1  refrain  from  any  further  coDcluaioi^,  and  I  can  only  give  the 
description  in  general  outlines. 

1.  Antate  latenl  faeCh. 

There  are  probably  two  ndimentary  anterior  latecala,  La  I  and  La  III,  the 
latter  being  the  •maUtt. 

2,  Cardinal  teeth. 

There  is  a  thin,  lamellar  anterior  cardinal  Ca3a,  which  was  probably  slightly 
opiafhodine }  0»  1  waa  probably  aimnar  ill  ahape  to  tiM  foimar  Imt  aKi^t^ 
OaSp  ia  the  huigeat,  and  itKnuj^y  prQaaelfai& 
S.  Foatarior  lateral  teath. 
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There  were  probably  two  posterior  laterals  Lp  I  aad  LpIII,boUi  of  which  wero 
08fteiii]7  doDgaiBit  hmdltr  ud  tmj  this. 

b.  ea/re. 

1.  Anterior  latt  ral  tcetli. 

There  ia  a  tiaasTersely  elongate,  rather  high,  Teniro^orsalljr  comprested 
•stflrior  html  too^  Ia  wbiA  ii  itrongly  opisthoduw  and  almoafc  hoiiioiitili 
hsnng  B  dMp  HMkiek  «gi  iti  donal  lida. 

2.  Cardinal  teeth. 

The  anterior  card  inal  tooth  Ca2a  is  thia,  lamellar,  slightly  eurred  and  opis* 
thoclin«,  having  a  deep  socket  on  its  anterior  and  poaterior  side  ;  at  the  apex  it  is 
jolaad  to  Ck2p.  This  tooth  is  broad  at  id  hiaeb  attenuated  at  its  apex,  strongly 
pRisnfline,  nnd  joined  to  Ca2a,  forming  an  unsymmetrical  A  shaped  tootb,  the  np«>x 
of  which  is  strongly  drawn  in  anterior  direction ;  behind  it  is  a  deep,  broad  socket, 
wliioh  ia  folhnred  by  an  eloiigK(«i»  oumd  tad  rtmn^  pmoeiUn*  toott  Ot4if,  which 
la  almost  amalgamated  to  the  KgMB»t>l  Vfm^a. 
8.  Postt'rior  lateral  tnotb. 

There  is  only  a  rudimentary,  elongate,  eurred  posterior  lateral  La  IL 
Hm  Unga  fanaida  ii^  thereforeb  aafaUom  :— 


2MMrib. — ThB  composition  of  tli«  hiage  is  exactly  the  aum  aa  that  of  Ditme 

tvibphilippinarum,  but  all  the  elements  are  etiuagw,  iadiiiad  in  airicrior  dinetlon, 
particularly  the  composite  tooth  Caaa  -|-  OaSp. 


Aa  only  the  left  tbIto  b  known,  thehingnof  thexi^tfilnhadtobeoiafe 
■Ineted  from  a  oaat  of  that  of  the  left  one;  to  oonpodtion  can,  fheieCon^  only  be 
MOMttained  in  a  geoeial  meaning. 

1.  Anterior  latanltaatb. 

There  are  arparpntly  twn  nnfmor  htorals  Lai  and  III,hothoC  which  ate 

probably  sMiall,  Lii  III  almost  rudimontary 

2.  Cardinal  teeth. 

The  anterior  cardinal  OaSa  was  probably  lamuliar,  thm,  and  slightly  prosocline, 
bavinf  a  altt>like  aoeket  on  its  posteiuv  (rentcal)  aide:  Oa  1  was  aimilar  in  diape 

to  the  former,  almost  parallel  to  it,  and  therefore  slightly  prosocline  ;  b<>hind 
it  is  a  deep  socket,  and  then  follows  a  large,  strongly  prosocline  CaSp,  of  whiflih 
it  ia  impoiriUe  to  nj  wheth«  it  waa  bUld  or  not ;  in  all  probability  this  waa 


B(ghtTaIvttlA.(III):  I  lCa.aa  :  1  :  Sp  |X|Lp(IIl):L 
Left  valTB  La.       U  :  |  Oa.  :  ia  tto   x  4p  |  X  <  Lp  gi). 


Dion  AKTSDALOion,  Noetliog.  Plate  III,  fig.  6. 


a.  B>ight  valve,  ^ 
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Posterior  lateral  tc«tb. 

It  is  Tory  probable  that  thara  existed  tiro  elongate,  bat  rudimentArj  posterior 
btMli  Lp  I  and  Lp  m. 

b.  Xf^wrfM. 

1.  Asteiorlatmltoslh. 

There  is  a  strong,  vontro-doraally  compressed,  transversely  clongnto  an'frior 
latwl  La  II  which  is  so  itronglj  opisthocline  that  it  lies  almost  horisoatal;  on 
ki  donal  iUb  la  a  deep  aookeb 
S.  Oaidinalieath. 

The  anterior  cardinal  tooth  Ca2a  is  rerj  thin,  lamellar,  strongly  prosooline^ 
with  a  deep  socket  at  either  side  ;  its  apex  is  joined  to  Ca2p  ;  this  tooth  is  very 
strong  and  broad  at  the  base,  attenuated  towards  the  apex,  strongly  prosodiue, 
fturmiiig  with  Ca2a,  a  A  shaped  nnsymmetrioal  tooth  the  apex  of  which  is  atron^ 
drawn  in  anterior  direction.  Behind  it  is  a  deep,  broad  socket,  and  then  follows 
the  lamellar,  elongate  and  strongly  curved  and  prosooliuo  Calp^  which  is  almost 
ama^mated  to  the  figameDtal  mjmglbo. 
8.  IteteriarlatBnateetiL 

Tlioro  is  a  rudimentary  elongate,  curred  and  pioNdioe  poatflrior  latnal  La  n, 

having  a  shallow  socket  at  its  ventral  side. 

The  hinge  formula  Is,  tlnjrefore,  as  follows  : — 

Bight  valve  La.  (Ill)  :  II  Oa.  3a  :  1  :  3p  :  i  £  j  Lp  (III)  :  (I). 
Leftnlva  la.      11  :|0b.  :  :4p[£iLp  (i:^: 

Bemarig, — The  hini^e  formula  diffrrs  in  no  way  from  that  of  the  other 
species  with  regard  to  its  elements  and  number  of  teeth ;  Ca2p  seems,  however,  much 
atfongerihaii  the  abnllar  tooth  of  the  other  apeoies,  while  OaSa  appean  mvoh  moffo 
curved;  the  general  appearance  of  tlie  composite  tootli  Ca3a :  +  Ca2p  diffofa 
therefore  somewhat  from  that  of  other  specie^^partiottlariy  becaase  both  its  oonatfta* 
aula  f ofm  a  taager  aoglsw 


0.  Qmm :  B08IHIA,  BoopolL 
Owing  to  taHietiiimflloleiit  maMal  I  am  anable  to  Ax  with  aoeataoy  the 

diftWBces  which  distinguish  the  hinge  of  tfiis  penus  fmm  thns.^  of  the  preceding 
geneia ;  the  hinge  of  the  only  species  hero  described  is  readily  enough  distia* 
pdabed,  but  I  am  unable  to  aaj  how  far  the  dtflSBTBDoea  are  speoifie  or  not 

It  appears,  however,  that  ft  chief  feature  are  the  very  rudimentary  antoiioir 
laterals  in  the  right  valve,  the  deeply  notched  pooterior  oardinal  CaSa,  whiob  ooft> 
MOto  it  with  41m  guaia  Fmm  and  ChamehM. 


ts 
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The  Lingle  formula  is  aa  follows  : — 


Somtu  ■nonnrManm,  NoeiUag.  Plate  in,  fig.  7. 


SigAt  wai9$. 
L  Anterior  latenlteetli. 

Bolli  nnterior  laterals  La  I  nnd  La  III  are  of  thn  samr  size,  very  nidiniiitterf, 
granular,  strongly  opisthocline  and  separated  bj  a  short  shallow  aooket. 

1  Cardinal  teeth. 

The  anterior  cardinal  tooth  CaSa  is  close  to  the  anterior  margin,  tbiu,  lamellar 
and  itiODglf  opisthocline ;  it  is  separated  by  s  narrow  slit-like  loclnt  fkon  Oi  1 ; 
tliif;  tooth  is  similar  in  ^hape  Ca3a,  but  a  little  smaller  and  almost  parallel  to  it; 
on  its  posterior  side  is  a  deep  socket,  which  is  followed  by  a  strong  elongate,  bifid 
tooth  oarred  and  praooUiie ;  Ixliiiiditn  a  nanov  fnnow  iqiazating  it  firon  the 
l^aeahil  njmphe. 

8.  Boiterier  lateral  teetb. 

There  are  two  tliiu  lamellar  posterior  laterals  Lpl  and  LpIII, aqpaiated  by  lathor 
a  deep  socket ;  buth  are  rather  long,  and  stionglj  prosocliue. 

b.  wive. 

No  Mt  valve  ie  kiioM.biit  fiaiii  aa  impmrfon  of  tto  hinge  of  the  right  valve 
ita  geDanl  eompori^tfani  eaa  be  judged  with  aome  aoeniMf. 

1.  Anterior  lateral  teeth. 

Thrro  is  only  on<>  latornl  tooth  La  II  close  to  the  anterior  niaririn,  most  prob- 
ably it  was  verj  small  but  still  stronger  than  the  teeth  of  the  right  valve,  com* 
psoMd  ill  dono^vential  diieetloii  and  iq^irthoeluiie* 

%  Cardinal  teetb. 

The  anterior  cardinal  tooth  Ca2a  must  have  been  very  thin,  lamellar  and 
oj^thocline,  having  a  deep  socket  on  eithec  side ;  it  is  veiy  probable  that  it  was 
joined  with  its  apeK  to  Oa2p  ;  this  tooth  waa  apparently  rather  etrong,  broad  at  the 
base,  attenuated  towards  the  apex,  and  strongly  prosooline,  forming  most  probably 
a  ^  shaped  nnsymmetrical  tooth  -mth  Ca2a,  the  apex  of  which  was  not  anteriorly 
drawn  i  on  the  dorsal  side  of  Ca2p  was  a  deep  socket  and  behind  probably  a  thin, 
ekngate  and  lamellar  Gaipb  whioh  wai  enrfod  and  etraogly  pneoQUne^  radhneataqr 
and  almost  amalgamated  to  the  ligaauntal  nymphe. 

g.  leetniorlatenl  teeth. 

There  was  probably  only  a  single  poaterior  latenl  Lp  II  of  this  elongate  shapes 
snrved  and  strongly  prosooline. 
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The  Unge  formula  is  therefore  — 

BJghtTalfoLa.  (Ill)  :  1 1  Ca.  8a  :  1  :  3p  :  |  X  Lp.  (Ill) :  (I). 
LeftTalftt  La.      II    |Ca.  :  2a  :  2p   :  (4p)U  Lp.  (II). 

Jtemark$. — The  aboTe  hinge  represents  the  true  binge  of  Venerina,  and  is 
eUeiy  dlaHogruidifld  from  that  of  JHane  qk  CgOitna  lif  awiy  weak  Iflll^  and 
by  the  closely  set  paralld  Oa8a  and  Ok  1  wbiob  appMr  to  be  alaioat  panUal  to  flw 
▼enUNHional  azia. 


Subftunily:  TaP£TINj£,  Hwher. 
7.  GoDiia:  TAPES,  Megerlo. 

Hm  fabge  of  Tapes  affords  an  exceedingly  good  illmtntion  of  tbe  enntaal 

development  of  the  de<'ply  notched  cardinals ;  we  liave  seen  that  in  the  genus 
Chamelcea  the  two  cardinals  Oa2p  and  Ca3p  were  deeply  notched,  while  just  an 
indieatkn  of  a  notdi  ma  noticeable  on  Oa  1 ;  ia  fbe  gcBue  Vem»  fbfa  tootli  vaa 

also  deeply  notohod,  Ca2p  nnd  Cn3p  licin^r  nofclierl  na  in  Chr^mchva,  but  in  T<^fM 
the  notching  lia^  been  carried  to  such  an  extent  that  Ca3p,  but  particularly  OaSp, 
afford  the  appcaranoe  of  two  aepaiate  teefb ;  the  appeamioe  of  botb  tbItibIi  in 
special  tiiat  of  the  left  valve,  where  Ca2p  is  divided  into  two  branches  separated 
by  a  broad  and  deep  socket,  might  lead  one  to  believe  that  the  bin r^e  consisted  of 
4  cardinals  instead  of  3,  but  on  closer  cxamioatioQ  it  will  be  seen  that  the  socl^ets 
«Uoh  dMdB0a2p  and  GaSp  are  poendo-sooiMb  oolj,  then  twin;  no  tooth  in  the 
opposite  vnlvo  to  l>f>  fitted  into  them.  On  the  other  hand,  tin's  frature  aflords  a 
valuable  hint  as  to  tho  further  evolution  of  the  hinge  of  tbe  bivalves ;  if  ever  a 
Calp  sboold  develop  fkom  tho  prinaiy  InneUa  LA  I»  tiik  tooth  mndd  oMrtnialj 
be  interlocked  betveen  the  two  bmurahM  GaSpa  tad  OaSfl{^  of  the  pottarior 
oatdinal  OaSp. 

The  anterior  taterab  an  enthvly  miiriBg  and  tbe  posteHor  htanla  are  ao 

oxtrcmely  rudimentary  that  they  are  hardly  observable  ;  on  the  whole  the  hioge  of 
Tiiyes  in  closer  rebtod.  That  of  Ve»m$  and  to  that  of  its  allied  gennn;  the  hinge 

formula  is  as  follows  : — 

8pa+^^ 

BjgbttalTelA0|Cft.8a    :  1      8p|Z  ILa.    x  (I). 
Lennlva  LaOlOa.  :  2a^^J;p^  |  £  I  In.  (□). 

2pa-t-2p^ 

TaM*  aimpebsa,  Unne  Plate  U,  fig.  6— €a. 

1.  Anterior  lateral  teeth. 

No  tiaoe  oonld  be  disoovered  of  the  anieiior  lateral^  wbieh  are  themforo 


S.  Cardinal  teeth. 


so 
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Tbo  anterior  cardinal  Ca3a  is  rather  short,  thin,  lamellar,  oompreased  ia 
antsrO'paateirioir  dinction,  just  perceptibly  opisthoeline;  <mita  postorior  (ventral) 
side  is  adflsp  Init  narrow  goeket  and  behind  it  Ca  1 ;  this  tooth  is  slightly  prosooline, 
lamellar,  conpreawd  in  anteto-posterior  direction,  and  deeply  notched  ;  behind  it  is 
a  broad  and  deep  socket,  and  then  follows  the  elongate  lamellar  and  strongly  pioso* 
cline  tooth  Ca3p,  which  is  divided  by  a  deep  but  narrow  peeudo-sooket  mto  tWD 
branches  Ca3pa  and  Ca3pj8,  the  latter  of  which  is  sliL,'htly  lower  bat  somewhat 
longer  than  the  former,  and  separated  by  a  deep  but  narrow  furrow  from  the 
atMWf  ekngate  UgamsBtal  ojmpbe. 
S.  posterior  lateral  troth. 

There  ia  one  exooedingly  thin  but  elongate  prosodine  ridge  behind  the  liga> 
ment,  which  ii  ao  nMuentatf  that  it  otu  huSIf  \m  ooiuidflMd  m  » tooth,  hut 

ing;  a  shaUoir  iodt«t  OH  ill  dctnal  aidA  tt  nqmaanti  obrSoiuljr  Lft  L 
b.  Left  talce. 
1.  Anterior  lateral  teeth. 

No  Intoe  oonld  1m  diiaonend  of  the  anterior  ]a(ain]%  iriUeh  am  flMntm 
missin!^. 

I,  Cardinal  teotb. 

The  anterior  oaidinal  OaSa  if  thort,  thin,  oompreMed  in  •otaRKpoaterior 

(Unction,  slightly  opisthoclinei  tefiag  a  deep  socket  on  either  aide;  then  follows  a 
tbin,  lamellar  proaooUne  tooUi  and  separated  by  a  brood  and  deep  pseudo-sooket 
another  lunilar  but  somewhat  larger  tooth ;  at  the  first  instance  one  might  be  led 
to  believe  that  the  anterior  tooth  represents  Ca2p  and  the  posterior  one  Oad^  but 

if  both  valves  are  closed  it  will  bf>  soon  that  u<>  tooth  interlocks  between  them,  but 
that,  on  the  other  hand,  both  are  interlocked  between  Ca  1  and  Ca3a  ;  both  teeth 
repnaant,  thenfon,  OaSp,  and  tba  bnubeo  night  be  distfngiiiahed  as  OaSpa  and 

Ca2p)8.  Behind  it  follows  a  deep  socket  and  on  the  dorsal  side  of  this,  and  almost 
amalgamated  to  the  ligamental  socket,  is  the  rudimentary,  strongly  praaooline 
GMp. 

S.  Foatorior  lateral  teeth. 

There  is  a  tbin  prosodine  elongate  lidge  close  to  the  maigin  whioh  may  he 
considered  as  Lp  IL 

Tbo  liinge  focmnla  is  tbetdteio: 


3pa  -=-  3p/8 


Bight  valve  La.  0  I 
LeftnlTe  Ia.O| 


Ca  3a 
Oa  :  2a 


Genus  CYEENA,  Lamarck. 
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I  bare  examined  the  hiDge  of  three  species :  the  liring  CgretM  galatkem  from  the 
Kiiodbur  falaiida  and  two  fofail  ohm  O^reiM  wmfM^  Vofltl.,  ud  Ofrtmt  ptiroM, 
Koetl.,  which  occur  in  a  bod  terminating^  the  mioccnn  formntion  at  Yenangyoung. 

The  two  fossil  species  have  not  exhibited  any  material  difference  from  the  hinge 
of  tlw  liring  spedea,  and  the  general  formula  It,  thflMfore,  ezaetl  j  ttw  hhib  in  aU 
three,  the  only  fMana  bj  which  the  hinge  of  CyreHa  craw/tirdi  diffenfiromtbaiof 
Cyrena  galatkem  are  connected  with  the  lateral  teeth.  So  far  I  have  not  discover- 
ed any  transveiae  striae  either  on  the  sooketa  or  teeth  of  the  liring  species;  I  am, 
liowam^iuiabletoiaywlMthardieyaravBaUyiiiiMingoriM  arii^ 
•pecies  for  comparison. 

The  chief  difference  consists  in  the  size ;  in  both  fossil  species  the  pO!it«rior 
aDdaBterinrlataialaaiv  miidi  kagar  tliaii  in  tbeliTiqg  ipodai,  aa  fhe  foUDwiog 

1n«Ui«(iUIL  IrngthofLilI  r^nr<l>«rLp  It. 
0;raMg>UUi«B    .      .      .       UMan.  ISO  mm.  IfOan. 

CjKci*  nmirriinii     ...         40  «  IM   ■■  IM  n 

The  diSereoce  will  be  more  obvious  of  the  length  of  the  laterals  is  expnssed 
in  farta  «C  the  kflftli  of  the  ahdl  it  ia  in<- 

tolL  I«IL 

OjHMgslathm  0-IS  0-13 

ClyNMtimwfaidi   033  0  31 

Waaee,  therefore,  that  in  the  living  Bpeoies  the  length  of  the  anterior  lateral 
I*  n  ia  only  one-fffth  of  the  length  of  the  shell,  while  it  is  nearly  one*third  of 
it  in  the  miooeBeapedea;  with  mgaid  to  tha  poatador  lataral  Lp  II  it  b  only  one- 
seventh  of  the  ■B-holo  length  in  Cyrena  tfaltith"'/-,  while  it  ia  a  little  over  one-third 
in  Cyrena  oravfurdi  ;  or  with  other  words,  if  the  same  ratio  existed  between  the 
leo^  of  fba  latecals  in  the  linns  » the  fowl  apedfla,  the  antnlor  lateial  ought 
lo  heSfU  mm.  and  the  posterior  lateral  38'48  mm.  in  length. 

I  am  not  in  the  position  to  say  whether  this  difference  is  only  a  specific  one  or 
whether  it  is  an  evolutionary  feature ;  if  it  woold  he  proved  tiiat  the  foaail  Oyrmm 
bad  pMMBaHy  longer  latorala,  the  oonolusion  that  the  tendency  in  the  evolution  of 
the  hinge  of  the  Cyrents  waa  towarda  the  reduction  of  the  length  of  the  laterals 
voold  certainly  be  justified. 

TUa  view  seeniB  to  find  aome  tapport  hy  the  fignM  tiO§tma  OMtiliHa,  IHtr., 
from  the  WcalJra,  cxliil'itin^'  some  very  lonu;  laterals ;  aa  however  the  generic 
determination  of  these  so-called  Cyreixs  may  be  questioned,  the  inference  may  not 
lie  oonridMedof  mnoh  Tshu.  Bnnlter's  ii^ui\;9,  partioalarly  fig.  llo.,ahowdiatfaiefly 
twoeudinala  only,  in  fact  Dunker  states  himself  that  the  hinge  consists  of  two  cardi- 
nals in  each  valvo  only ;  these  cardinals  are  unquestionablj  OaSa  and  CaSp  in  the 
right  and  Ca2a  and  Ca2p  in  the  left  valve;  tbo  hinge  of  tbaWaalden  CfftM  would 
ihwrrfow  bo  distinguished  by  the  absence  of  Ca  1,  a  fcatun  which  is  so  obaracf eristic 
that  it  wooU  be  impoaiible  to  inolode  these  apeoiea  in  a  gama  whieh  exhibits  aaoh 
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an  anqaestioaably  modem  hfaiga  m  Offrtna.  I  bare  nnfoftauMdy  no  matsrial  to 
follow  up  this  question,  but  it  seems  very  probable  that  the  modcm  ind  tertiary 
CyrencB  have  been  evolved  from  the  Wealden  species  by  the  defdopnimt  of  Ca  L 
I  am  unfortooately  unable  to  decide  vhether  Donker'a  Btatement  with  legard 
to  gyra—  rWMrvafo,  YaL,  from  the  Philippine  Islands  ia  correct ;  but  adopting  ita 
eolfeotiMn  it  it  not  yet  proved  that  the  two  cardinal  ti  eth  which  this  spocica  is 
aaid  to  poueta  are  homologous  to  those  of  the  Woaldou  species;  in  fact  it 
Mama  to  ue  nwaepioljalde  tliat  the  hinge  of  Ogrmim  rMenwfo  exhiUlB  a  number  of 
teeth  reduced  by  atrophy  of  some  teeth  with  higher  indices,  always  provided  that  it 
oonsista  of  two  teeth  onlj.  With  all  outward  simihirity  the  binge  of  the  Wealden 
Ofr#m  woaU,  iheceflag^^  not  he  honurtogoos  to  that  of  Of  rem  rMurecto  imleH  it 
be  proved  that  the  binge  of  this  apeete  ooaiiati  ot  Oafla,  OaSp  and  OaSp*  aa 
aa  in  (he  Wealden  apeeiai* 

Ctbina  OiXATHEJS,  Mdroh.   Plato  IV,  fig.  I— la. 

a.  AjfiMaolipf. 

1.  Anterior  lateral  teeth. 

There  are  two  anterior  lateral  tcoth,  Lai  and  Lai  II,  tho  ventral  Lai  is 
elongate,  strong  and  thick  opisthooline  and  separated  by  a  rather  short  but  very  deep 
■ookat  bom  the  low  nidiflMiitarj  La  III. 

S.  Oaidtoal  teeth. 

The  anterior  cardinal  CaSa  is  rather  short,  knob-like  and  slightly  opisthocline ; 
on  its  posterior  (dorsal)  side  ia  a  deep  socket  followed  by  a  stout  slighUj  prosocline 
tooth  Cal ;  this  tooth  is  rather  thick,  only  slightly  tapering  towards  the  apex;  on 
iti  poetflrior  (dorsal)  nda  there  ia  a  deep  loeket,  followed  by  the  rather  long; 
atnmgly  prosooline  Ca3p,  Which  is  moderately  attenuated  towards  the  ape^t ;  on  its 
doiaal  side  is  a  deep  socket ;  then  follows  the  strong,  broad  ligameulal  nymphe. 

8.  Poaterior  lateral  teeth. 

There  are  two  poaterior  latent  teeth  La  I  and  La  III ;  which  both  are  longer 

than  tlio  corrrsponding  anterior  laterals,  the  vi  nfral  La  I  is  rather  l(ing  an;!  (liir-k, 
strongly  prosocliue^  separated  by  a  deep  elongate  socket  from  a  rudimentary 
pnoooUne  IaIIL 

b.  Ltftpoht. 

1.  Anterior  lateral  teeth. 

There  is  a  very  thick,  elongate  stromly  Opistboellne  tnteilor  lateral  La 

having  on  its  dorsal  side  a  shallow  socket. 

S,  Cardinal  teeth. 

The  anterior  cardinal  tooth  Ca2a  is  short  hut  rather  broad,  just  perceptibly 
prosooline,  having  a  shallow  socket  on  its  anterior  (dorsal)  and  a  broad  deep  socket 
oinltapQataiior(Tantial)aidesGa2p  ia  alightiy  loogeri  stnogly  piMOeUne^  hioad 
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at  the  base  and  hardly  attenuated  towards  the  apex,  behind  it  is  a  deep  socket,  and 
tlMD  Mbmi  the  almngt  radiowntHV  low  and  thin  steoqglj'  inoNdiM  OiAp; 
bdiind  it  is  tlie  IniMd  ligamentkl  ujm^ba^ 

S.  Poaleriar  htenl  te«lk 

There  is  only  one  rather  strong,  el()ng:ato  and  prosoclino  posterior  lateral  tooth 
La  II,  nrhicb  iaof  the  same  length  or  pcrhafsslightljr  longer  than  the  corresponding 
antnrior  lateral,  having  a  diaDow  loeket  at  its  doml  lida. 

Ths  Itinga  lonimla  k,  thvefinN)  at  follova  k— 


Ri^ht  valve  I^.  Ill  :  I 
Left  valve    La.  II 


Ca.  8a  :  1  :  3p  :  I  i  I  Lp.  Ill :  I, 
Ca.  :  2a  :  2p    :  4p  |  X  ]  Lp.  IL 


Otbuul  OBAWfOBSi,  KocHiog.  Fbta  IT,  tg,  I—la. 

a.  Mifhl  mIm. 

1.  AnteiloT  lateial  taath. 

There  are  two  anterior  laterals  La  I  and  La  III,  both  elongate  and  strongly 
opistbocline ;  the  ventral  La  I  is  contiderably  stronger  and  thicker  than  the  dorsal 
La  III ;  ImUi  am  Mpaiatid  lij  an  elongate  socketi  wliieb  ii  liXMid  and  deep  at  it* 
posterior  part,  but  suddeslj  constricts  to  a  aamnr  furrow ;  the  Tentnl  aide  of  the 
socket  is  covered  with  numeiRNU  fine  tMuurciK  {niaUel  plioatioDB. 

2.  Cardinal  teeth. 

The  anterior  cardinal  Ca8a  is  very  short,  knob-like,  perhaps  slightly  opistho- 
dine;  on  its  posterior  side  it  a  hraad  and  deep  wekat,  wldioh  is  foUowed  by  the 
short  thick  »lightlr  prosocline  Ca  1 ;  on  its  posterior  side  is  a  broad  and  deep  sodsri^ 
followed  by  the  elongate  but  rather  thin  strongly  prosocline  Ca8p,  which  has  on 
its  posterior  side  a  long  and  deep  sooket.  Then  foUowi  the  broad  ligameotal 
nymplie. 

8.  Posterior  latetal  teeth. 

There  nro  two  posterior  laterals,  the  vontral  onf>  of  which,  Lp  I,  is  rather  loni:, 
thiok  and  strongly  prosocline ;  Lp  III  is  almost  rudimentary  and  separated  from 
the  former  by  a  rery  deagate  aoolMt,  wUeh  k  bnad  at  ita  anterior  end,  bnt 
narrows  gradually  in  {tobtcrior  direction  ;  the  Tentiai  ride  of  the  aooiMt  b  eOTeied 

with  numerous  dne  transverse  plications. 

b.  Left  valve. 

1.  Anterior  lateral  teeth. 

There  is  one  elongate,  strongly  opisthocline  anterior  lateral  La  II,  whidi  is 
lather  thick  at  ita  poeteiior  but  Twy  fliin  at  its  anterior  eKtmnity  :  its  donal  side 
is  eovend  iridic  fiaa  tnaavem  plieatfams  Oen  fa  a  ihallffw  aobkst  on  eik^ 
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2.  Caidiaftl  teeth. 

The  antarior  oaidbul  Cafs  U  ntber  Atti,  opbthoeline,  having  a  shallow 

aoekot  on  its  anterior,  and  a  broad  and  dwp  socket  at  its  posterior  side ;  then  follows 
the  atrongly  prd^ooliae  stoat  Ga2p,  which  has  a  broad  and  deep  socket  on  its 
foaterior  (dorsal)  side;  ttui  ii  foUomd  bj  a  thin,  low,  elongate,  strongly  prosotdiDe 
Oalip  on  fha  edge  of  the  figameiital  vymifb», 

8.  Pioatorlor  lateral  testh. 

There  is  one  t  l  mgate,  strongly  prosooline  posterior  lateral,  which  is  broad  and 
thick  at  its  anterior,  thin  and  lamellar  at  its  posterior  end ;  having  its  dorsal  side 
covered  with  fine  transreiae  plioations;  there  is  a  deep  aooket  on  its  donal 
and  a  shallow  one  on  ita  Tential  aide. 

The  hinge  formula  is,  therefore,  as  followa  : — 


Bidit valve Ia.(IU)  :IjCa.8a  :  1  :  8p 


IkAtbIto  Ia.       n  lOa.  s  ta  :  Sp  :  4p  X   Lp.  IL 


X 


Lp.  (lU)  I  h 


G«nu:  irAflTBA,  limit. 

In  the  genen  and  famOka  lufliartD  daaoribed  there  ii  an  nnqnegtionaihla 

tendency  towards  the  reduction  of  the  lateral,  and  the  development  of  cardinal  teeth; 
in  the  genus  3lactra  apparently  the  opptwite  takes  place ;  the  Intorala  increase 
conaiderably  in  length  and  strength  at  the  expense  of  the  oardinais,  wbioh  be> 
eoma  almost  ontinlgr  ohwlete.  I  am  onfortonatety  not  in  the  poaitibn  to  anpport 
this  statement  by  more  extensive  obserrations,  bnt  the  inatsnoe  wbicli  f  lie  com- 
parison of  the  binge  of  the  recent  Maotra  laevit  and  that  <d  the  miooone  Jlaotra 
frotoMevtti  afford  la  so  striking  that  the  theory  of  a  oertain  group  of  Bivalvea, 
liMjlw^ing  auoh  genera  as  Mactra,  CarMa,  and  perhaps  the  whole  order  of 
Deamodcnta,  Nanmayr,  in  which  the  increase  in  atiength  of  the  laterals  takes  place 
at  the  expense  ai  die  itrength  of  the  aBuffinah^  while  tiie  iVfBtM  happens  in  the 
JXrt«rodMa,  is  by  no  means  improhaUe. 

Of  courso  further  investigations  are  required  to  prove  the  eoneetoeia  of  the 
above  view,  whiub  would  afford  a  good  sy&U:matical  feature. 

Aooordinf  to  Bemaid  Hie  Unge  fiiranile  of  Jfecfm  ia  aa  foikiwa : — 

Kight  valve  La.  Ill  :  1 1  Ca.  8a  :  0^   :  8b      j  £  J  Lp.ni :  I. 
LrftTClve  La.    II     jOa.  Sa  :  2h    :  4h|x  |Lp»  II. 

The  examination  of  the  two  species  above  referred  to  has,  however,  revealed 
aimie  enrioiia  features,  which  I  am  nDahle  to  explain  ankn  the  hinge  fommbi  la 
eonsiderably  changed.  I  am  however  not  in  the  same  prwition  as  Mr,  Bern.nrd,  who 
was  able  to  follow  up  the  development  of  binge  of  Maclra,  and  I  may  be  mistaken, 
bat  both  the  hingea  of  the  zeoent  JfiMftwlMe<»aiidtbeBilooeae  JfiMfrajwvteremwfi 
exhibit  Tocy  peonliar  fwtiurea  irifli  legaid  to  the  anteriar  lateraia. 
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There  are  iu  the  left  Talve  two  anterior  laterals,  which  unqutstioiiabl/  n« 
imNatLt  n  and  L»lVs  ihelr  amngniMBt  b,  iMnrvrsr,  iwA  that  iib1«m  their 

development  is  known  some  doubt  may  be  attached  as  to  their  identification ; 
tba  anterior  one  of  tbeae  teeth  it  in  both  species  larger  than  the  poflterior  one  and 
flta  in  the  aoaket  betwea  the  two  large  anterior  laterals  of  the  right  valve ;  the  most 
^sauble  interpretation  would  therefore  be  to  consider  it  as  La  11,  and  thefaCnm  the 
two  anterior  latcrah  in  the  right  valve  aa  La  I  and  La  III. 

In  this  caae  the  tooth  behind  La  II.  i.e.,  on  its  ventral  ude^  oonld  not  be  oon- 
aideied  aa  a  lateral,  bat  would  have  to  be  eootidered  as  a  oaidinel,  and  should  then 
logically  represent  Ca4a  ;  ns  it  is  however  unquestionably  on  thr  ventral  side  of 
CaSa  when  the  Tolres  are  oloaed.  it  cannot  possibly  zepiesent  Ca4a ;  in  fact  it  cannot 
represont »  cardinal  tooth  at  alL 

By  careful  examination  of  the  hinge  of  the  living  Jfacira  laevit  I  dis- 
covered that  the  posterior  extremity  of  the  large  anterior  lateral  oontinnpd  on  the 
dorsal  side  of  the  smaller  tootht  and  being  cemented  to  it,  a  faint  furrow  only  marks 
tbe  bomidafy  batwaaiB  fha  two  i  it  is  ttwnforaiiiiqiiMtimMAletlirt  the  smailar  tooth 
is  on  the  ventml  side  of  the  Inrge  one,  is  a  lateral  and  must  represent  La  II,  while 
the  large  anterior  tooth  represents  La  IV ;  the  logical  oonaequenoe  is  therefore  that 
the  two  anterior  latenb  of  tbe  i%M  Talne  mtnt  rcpwaent  I*  III  and  La  V. 

This  view  is  further  supported  by  an  observatkm  in  the  right  TalTe;  there  is 
a  small  tbongh  rather  high  lamellar  tooth  in  front  of  CaSa,  wbieh  might  at 
first  sight  be  considered  as  a  detaohed  part  of  that  tooth,  but  on  closer  examination 
it  will  be  ftnmd  that  it  is  distinctly  on  its  ventral  side,  as  well  as  on  the  ventral 
side  of  tbe  vcntrnl  of  the  anterior  laterals,  and  when  both  valves  are  olosed  it 
will  be  seen  that  this  tooth  is  on  the  ventral  side  of  the  tooth  which  must  represent 
La  n ;  tbe  logical  ooiueqaeiiee  is  UMMtoie  Oat  it  reprcoenta  la  I,  and  than  of 
ooursc  the  other  two  laterals  must  represont  La  III  and  La  V. 

The  examination  of  the  hinge  of  the  miooene  Maetn  protoreeveti  showed 
diiiliiatlj  Itet  tihe  poileriar  of  Ibe  two  foremort  imtik  of  tbe  left  Talve  is 
afftnallyflii  the  ventral  side  of  the  most  anterior  tootI^  and  tbKt  flwraf ore  the  latter 
mast  naeowarily  have  a  lii^lier  index  ttiau  the  former,  and  if  the  first  tooth  is 
ooMidand  as  a  lateral,  it  can  only  represent  La  IV  while  the  second  one  represeots 


The  examination  of  both  species  has  therefore  led  to  the  same  result,  pit., 
the  large  anterior  lateral  of  the  left  valve  most  zepiesent  La  IV  and  the  two  large 
anterior  latardi  of  «m  right  vahra  fli»fwe  la  IU'  and  La  T.  Tha  binga 
fbrmnla  wwnld  tiMMfoie  ha.— 

Hiaht  valve  La.  V  :  III    :  (I) I  Ca.  (3a)  :  0'  :  |^lLp.III:  I. 


If  this  formula  be  compared  to  that  of  Mr.  i  ernaid  it  will  be  seen  (hat  the 
diflennoe  consists  not  only  ia  the  assumption  of  one  more  anterior  Uenl 
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La  V,  but  chiefly  in  the  diSereDt  iaterpretatioa  of  the  ftaterior  Utefsla*  whidi 
will  IwlMt  MOk  fiMiii  tbe  foUowiiig  tabto : — 


BnatrAi  HMtVag.  Etnuid. 

UII.  VotBrnltaMl.  U  I.  HotaMliMMd. 

uir.        9       u  n.  bin.        =  ui. 

taV.  =  Ulli. 

It  may  cort&inly  be  argued  lliat  the  aboye  view  auffen  frocn  Am  gnat 
dUadrantage  of  being  deduced,  and  vxit  aapported  by  aietaal  obwmtion,  irliOe  Mr. 
Bmard's  interpretation  of  the  binge  is  based  on  actual  obMmtion  of  the  develop- 
mont  ;  l>ut  quito  apart  from  the  fact  that  it  is  impossible  to  reconcile  the  fpatures 
of  the  hinges  of  Maotra  laeei*  and  Mactra  protoreeteti  with  Bernard's  opinion,  I 
eaimoi  quite  roppw  flt»  noliim  tint  the  fignna  la  givea  1^  that  author  an  MggM* 

tive  of  another  interpretation ;  fiff.  23-2  as  well  as  fig.  23-3  seem  to  Indicjito  that, 
tbe  ventral  anterior  lateral  which  is  interpreted  as  La  1  is  actually  the  continuation 
of  tbe  primarj  lamella  tram,  wbioh  fhe  two  eardinala  OaSa  and  OaSp  an. 
L^'ln  itcd  -,  if  thia  viaw  be  eoffee^  the  lateral  on  the  dflteal  eide  of  it  moat  neoeandlj 

beLa  V. 

The  hinge  of  Mactra  as  interpreted  by  ipc  would  therefore  be  distinguisbed 
hf  the  large  nmnber  of  anterior  laterale,  of  wUoh  the  older  onea  La  III,  La  IV  and 
La  V  are  i?till  strongly  devoloiMrl,  while  the  younger  La  II  and  particulariy  La  I 
arc  in  an  imperfect  atate ;  that  La  I  is  apparently  a  recent  acquisition  seems  to  be 
proved  by  its  absenoe  in  the  niooene  Jfa^ra  proteweeii ;  further  eiamliiatioM 
would,  howeyer,  be  required  to  say  anything  definite  in  this  leRUd^  aa  the 
living  Mactra  tolida  aeema  also  lacking  of  La  I. 

The  above  view  ia  quite  in  harmony  with  the  theory  here  promulgated 
that  the  appeaianoe  of  the  primaiy  lamella  Lai  ia  a  modem  featare, 
while  its  absenoe  and  the  pwenee  of  teeth  with  a  higher  Joden  indioate  a  more 
archaic  type. 

The  binge  of  Jiat^ra,  with  Ite  etroogly  defeloped  lalerala  of  a  higher  order, 

its  more  or  less  rudimentary  cardinals,  distinguished  by  the  missing  Oal,  and  if 
present  a  very  rudimentary  La  I,  together  with  iia  internal  ligamental  socket, 
would  fhnwfore  represent  an  enineotly  arehaie  ^pe.  This  theorj  is  of  course 
quite  in  disharmony  with  the  generally  accepted  one,  that  Jfo^/ra  is  a  modern  type; 
I  should  liowever  not  be  very  much  surprised  if,  when  fully  preserved  shells  of 
spooies  which  have  hitherto  been  ranged  under  the  genera  Ailarte,  Venut,  but 
partloalarly  Cf/prima,  eonld  be  examined*  meet  of  them  wonld  torn  ont  to 

belong  to  the  gemis  Mactra.  In  confirmation  of  tlm  ahi>vo  I  may  already  be 
permitted  to  say  that  species  like  Attarte  kjfderabadenitu,  d'Archiao  and  Qaim^ 
FeaiM  noMW^,  Sowerl^,  and  remif  Ayd0rel«N(aMi^  d'Ardiiao  and  Haines 
from  the  Tleitiarjr  of  Wertem  India  really  belong  to  the  genns  Maetra, 
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If  AO»u  KAXTii,  Lmnd.  Fkta  IV,  fig.  4— 

ft.  Bight  valve. 

1.  Anterior  Istenl  teeth. 

Tliere  are  three  optsthocline  anterior  laterals  La  I,  Le  III  moA  La  T,  two  of 
wbfch.  La  III  and  La  V,  are  Tery  long  but  rathrr  thin,  being  oompfeMod  in  Tentro- 
donal  direction ;  both  are  rather  high,  pointed  at  their  anterior  extremitgr  but 
npidly  deoreeao  iaportefior  direotbn ;  both  are  alightly  onrved  indotNl  ^feetton  at 
their  anterior  end,  and  La  III  is  considerably  weaker  than  La  V  ;  the  socket  separ- 
ating both  is  deep,  broad  at  the  anterior  extremity,  but  narrows  strongly  in  posterior 
diieetfam ;  Lp  Y  !■  well  set  off  fcom  the  nai^n  by  a  deep  fanow.  The  tooth 
whiehleonaideraa  La  I  is  an  aImo«t  rudimentary,  ahoit  bat  ntfaer  high  lamella, 
in  front  of  CaSa,  and  on  the  ventral  side  of  La  III. 

2.  Cardinal  teeth. 

The  caidinal  teeth  have  become  to  eztiemely  mdimentary  that  they  are  hardly 

recognizable,  and  the  A  shaped  tooth  formed  by  the  union  of  Ca3a  and  Ca3p  is 
h.'irflly  recot;nizable  ;  Ca3a  is  a  weak,  thin,  Ojiisthocline  lamella,  having  a  deep 
socket  at  its  posterior  side,  Ca3p  is  almost  reduced  to  a  short  pro&oolinu  fragment 
at  the  anterior  Me  of  the  large  ligftmentil  gtoovei. 
8.  Foeteiior  laterel  teeth. 

Tliere  are  two  posterior  Int9ral9  Lpl  and  LpIII*  both  etrongly  prosocHne, 
rather  long,  but  tbiu  lamellar,  the  dorsal  Lp  III  being  the  wealter ;  both  are  high, 
pointed  at  the  posterior  end,  and  ni>idlv  deereaaein  height  in  anterior  diteetioo; 
theeooket  sl^|>  iratinj?  them  it  narrow*  •life>likB  at  ite  anterior  end,  buthiMull^  widena 
out  in  posterior  direction. 

b.  Left  valce. 

1.  Anterior  lateral  teeth. 

There  are  two  anterior  laterala  La  II  and  La  ly.ihoaghtheiieoaliarappearanee 

of  these  teeth  renders  their  identification  exceedingly  diflBcult ;  the  most  nnt^rior 
tooth  is  opisthocline,  rather  long,  lamellar,  high  and  pointed  at  its  posterior  estremity, 
beooming  abruptly  lower  at  ite  anterior  one  and  having  a  deep  toeket  at  ito  donal 
side  ;  this  tooth  fits  into  the  socket  between  the  two  i  orrespondint;  teeth  of  the 
rif.'ht  valve,  and  if  we  assume  these  to  be  La  I  and  Li\  III,  this  tooth  should  re- 
present La  il ;  lliere  is  however  a  difficulty  ;  immediately  behind  this  tooth,  and 
nnqneetSonablj  at  ite  vontral  ride^  theie  ia  another  emaller  oj^thoclinc  lamellar 
tooth,  which  cannot  be  identified  if  we  auiuna  the  anterior  tooth  to  be  La  II  ;  the 
only  poteibillty  is  that  the  former  repreaente  La  IV  and  the  latter  La  II ;  in  this 
eaae  the  two  anterior  laterala  of  the  right  trIto  mnat  neeewarily  repreient  1m  III 
and  La  v. 

Wlicn  bot'i  vtlves  are  interloi^'k.-d,  the  toot,h  La  II  is  on  the  dorsal  sidQ  of  a 
rodimeulary  lamelia  in  the  right  vulvc  which  1  interpreted  as  Ia  I;  the  tOOth 

<Ilrsahlik*M  miftiliim  1 1ni  i  H  In  lii  lliiiTr'-rr-  *»- 
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oonsideredto  bs  La  II  is  therefore  unquestionably  at  the  voutrai  side  of  the  large 
La  m,  altbongfa  tfaii  oannot  v«U  be  wen  vben  tlie  nlreg  axe  oloaed. 

i,  Oudiaal  teotik 

The  anterior  cardinal  OiSa  is  almoet  the  continuatian  of  La  IT  ;  rather  b%h. 
lamellar  and  opisthoclioe,  having  a  short  hat  deep  socket  at  its  anterior,  and  m 
similar  one  at  ita  poatecior  aide ;  Ca2p  ia  preeooline,  very  mdiBMHtarj,  j(da«d  with 
iii  apex  to  Ca2a  fbiraiiiig  M  otMoleta  A  efaaped  tootli,  tb«  poeterior  tide  of  whioh 
is  almost  effaced. 
3.  Posterior  lateral  teetb. 

There  is  a  strong,  elongate,  lamellar  posterior  lateral  La  II  which  is  strongly 
pnwoeHin^lilgb  ud  point«d  at  its  poateHor  end,  dacteedug  io  h«ig1it  tovudi  ito 
■nteiior  eztreniity ;  at  its  dorsal  side  is  a  deep  bioad  socket. 

The  hinge  formula  is  therefore  — 

BJght  valre  La.  V   :  ni  :  (I)  |  Oa.        ^Tsp i  X  1  I^p.  Ill :  I. 
Left  Talre   La.  :  IT   t  II  :  |  Oa.  i  Sa  :      1 1  £  lip.  •  XL 

liACXRA.  FKoross£T£ai,  Noetling.  Plate  IV,  fig.  3— Sa.' 
a.  Sight  wiiM. 
1.  Antariorlateialtoelh. 

There  are  two  long,  thin,  lamellar,  strongly  opbthoctine  anterior  literals.  La  III 
and  La  V  ;  the  ventral  La  III  is  much  longer  and  stron;;er  fhnn  La  V,  being 
xaiaed  at  its  middle  into  a  high  knob.  The  dorsal  tooth  La  V  is  verj  thin,  a  little 
undiilatbg,  bigh  ak  ttoantodw,  lov  at  ili  poitanoT  eind«1nit  ahoirter  tbait  La  III, 
being  separated  by  a  deep  flIongatB  loekflt  from  it ;  it  ii  well  eat  oil  agaioattlie 
nai^ln  by  a  deep  furrow. 
}.  Cardinal  teeth. 

The  aatsrier  eaidinal  OaSa  is  Hkfo,  hindlar,  atroogly  opiethooliDe,  baviog  a 

deep  socket  at  its  posterior  (ventral)  side ;  it  is  joined  at  its  apex  to  CaSp  ;  the 
Utter  tooth  is  thin,  lamellar, ationgij proaooliae, forming  a  A  sbaped oompnsit^  tooth 
nitti  Ca8a»  tbe  apex  of  wbidi  la  i^^t  ndcBMatb  the  Qmbo ;  behind  it  luliows  the 
daqpintanial  ligamemtal  aookBt. 

8.  PostfTior  Intnra!  f^'oth. 

There  are  two  posterior  lateral  teeth  La  III  and  1a  1;  both  are  thin,  lamellar, 
elongate  and  atvonglj  proaooUne,  the  ventral  La  Ila  nraob  stronger  than  the  dorsal 
La  III,  separated  from  it  by  a  deep  narrow  socket ;  both  teeth  are  highest  at  their 
anterior  extremity  and  decrease  in  posterior  direotiob.  III  is  shorter,  thfupMi 
and  well  set  off  from  the  margin. 

L  ADtenorlatanl  teeth. 

UlU.ihnldlwUV. 
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At  first  sight  it  seems  as  if  there  was  only  one  lamellar,  thia,  opistbocline 
«iit«riorlataial,«ellMtoff  bomthaaiMgiiiliy  sdaepf^^  farwwdot 

the  umbo  ;  under  ordinary  circumstances  one  TcouldhaTe  anhesitatingly  int^rpretod 
it  aa  La  II,  but  it  it  on^aeationablj  on  the  dorsal  side  of  La  III  when  the  vaives 
m  ekaed,  and  oniit,  thwefore,  npraamit  Lb  IT.  Oa  Ita  poafarior,  Tentral  aide,  separ- 
ated  by  a  shallow  socket,  there  is  a  thin,  lamellar  and  atioogly  opisthooline  tooth 
which  might  be  considered  as  a  cardinal ;  on  closer  examination  it  wiU,  howorcr,  be 
aaan  that  the  anterior  oontiunation  of  this  tooth  passes  on  the  rentral  side  of  La  IV ; 
•ttboDgb  IwoonlBf  Tuy  nadUintai7  s  it  mvai  ibmwbnt  ua^iMatioiMlij^  s^naeiit 
thetruR  La  II  whidi  Imiteteidiq^  Slid  poaitionof  an  anterior  oiidii^ 
3.  Oaidinal  teeth. 

The  anterior  oardinal  tooth  Ca2a  is  very  tbin,  lamellar,  atrongl}'  opisthooline, 
baling  a  narrow  sooket  on  its  anterior  (dorsal)  and  a  bnad  triangidw  aodBBt  on  ila 
posterior  (ventral)  side ;  ita  apex  is  joined  to  Ca2p  ;  this  tooth  is  very  thin,  lamelUv, 
atroDgly  prosocline  and  joined  to  Ca2p  forming  a  A  shaped  oompoaite  tooth,  tlia 
apex  of  wliidi  ia  light  nndemaatli  the  umbo;  behind  itia  the  ttiangiilar  t^amanlal 
ioohit 

9,  posterior  lateral  teeth. 

There  is  only  one  large,  lamellar,  strongly  prosocline  tooth  Ca  II,  having  a 
Miher  broad  aockotonilBdonilridab 

The  biauB  foranda  ii^  thHafonk  aa  f oUowi 


Right  TalTB  La.  T    :  HI    :  1 08.8a  :  0*  :  8pj  X  I  Lp.  ni :  L 
BightvalToLa.  :  IT    s  n|Qt.  :  :|.ciLpk  IL 

Semari$.—Jt  will  be  aeen  that  the  binge  of  Maetra  protoreeveti  differs  from 
that  ol  the  IMuk  Maetra  laevU  by  the  abaence  of  the  anterior  kteial  La  I,  but 
ohiefly  by  the  well  developed  and  less  rudimentary  cardinal  teeth  in  both  valres. 

I  cannot  help  thinking  that  this  hinge  representa  a  more  arohaio  type  of  the 
Jfaofra  Unge  bf  the  aboeaoe  of  La  I  and  the  well  dofoloped  eotdmak^  ao  «•  bavo 
aeen  that  in  the  living  sftecics  tben^  h  apparently  a  tendoBC^  towasdatha  develop- 
ment of  the  former  and  a  reduotion  of  the  latter. 


Genni!  1IBI00AB3>IA»  H.  &  A.  Adatt. 

The  brotbeca  Adams  ha\c  sf'pnrriteil  under  tbo  name  of  3feiocafdfo&inui\l  gronp 
of  abella  wbidh  had  been  formerly  included  in  the  genua  lioeardia.  This  separa* 
tfcilt  aena  not  to  buTO  been  generally  aoknowledged,  thoagh  I  think  thia  to  be 
a  nialdteb  JfMaoardiv,  of  which  Meioeardia  vvlgarU  from  the  Indian  Ocean  and 

Cliinnse  Sons  inny  be  considered  ns  the  type,  includes  Tory  characteristic  species 
which  by  their  trapezoidal  or  triangular  shape,  but  particularly  by  the  sharp 
keel  znBiuDg  foom  tho  umbo  towoadi  flw  poatRkr  oomgr,  naikedly  differ  £rom  the 
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({lobiDlu  nundeil  ibflU  of  /MOMtNs,  and  aa  we  ahall  pfeaently  aee  tbe  binge  of  both 
groaps  tt  alio  different,  a  gonerio  sepnration  seems  to  he  justified. 

The  apeoiea  aeparated  under  the  name  dLMeiocordia  would  exoluairelj  kibabit 
the  LidiaiiOoean  and  Oblnew  Ben,  wUle  IioMrdfn  would  be  leslrfoCed  to  ^ 
Nocfliem  Seas. 

It  seems  that  Meiocardia  though  at  present  restnVtcd  to  throe  spccii  s  only,  the 
qieoific  difference  of  vhicb  may  even  bo  questioned,  bad  a  vide  distribution  ibrough- 
ont  tbe TnrHaij  period,  aad  Hi*  even  ^bable  that  it  oo«n  in  flie  aetifleoua 
formation,  aa  some  apeeiea  iaelnded  in  ilie  genu  Trvpukm  nay  perhaps  belong 
to  MeioowdiH' 

Aeeovdiag  to  Beraaid  the  hinge  fonnnla  of  MttoB&rUm  JoeMrjli  ia  aa  f ol- 

loWi  '.'^ 

Riglit  valre  La.  Ill  :  I   Ca.  3a  :  1    :  Sp    :   X  |  Lp.  Ill  :  I 

lA^ft  valvo    La.      II    \  Ca.    2a   :  2p    :  4p  L    Lp.  II 

I  regret,  bowover.  to  say  that  this  formula  does  not  appear  to  be  quite  correct, 
a  view  wliicAi  ia  gappurted  hf  Beniaid'a  own  flgnce.  Bemaid  aManoea  that  tbe 

lower  (anterior-ventral)  branch  of  the  lamellar  tooth  following  lifliind  that  he 
aaaumea  to  be  Cal,  repreaenta  Ca2a.  In  this  view  I  cannot  however  agroc  with 
bio,  aa  in  nonnal  oaMa  an  aaterior  eardinal  onmot  be  prosoolineb  nor  ean  it  appear 
behind  Cal;  it  must  therefore  represent  a  posterior  cardinal,  vit.,  Ca3p;  this 
view  is  oorrorborated  by  the  atudy  ol  tbe  hinge  of  Miiiimriiawl$ari$  as  well  as  by 
Bemard's  own  figure :  if  we  nipfKne  that  the  figures  of  both  Tatres  aa  depicted  by 
Bernard  were  put  together,  that  tooth  which  he  describes  as  Ca3a  of  the  right  valTO 
would  bo  on  the  dorsal  side  of  that  tooth  which  he  supposes  to  be  Ca2p  of  the  left 
valve,  and  therefore  one  of  the  formulas,  either  that  of  tbe  right  or  that  of  tbe  left 
TBlre,  must  be  ntong. 

I  have  convinced  myself  from  the  study  of  the  hin^e  of  the  living  ^feitwardia 
vulgarit  that  the  ventral  posterior  tooth  of  the  left  valve  lies  on  tbe  ventral  aide 
of  that  of  tbe  sight  Tatre^  where  it  fits  into  a  narrow  longitadinal  aocket. 

The  tooth  of  the  right  valve  supposed  to  be  by  Bernard  CaSa  can  under  these 
eiroomstances  not  represent  that  tooth,  but  must  be  Ga3p ;  in  the  above  formula 
CaSa  would  therefore  disappear  and  be  represented  by  CaSp,  whQe  CaSp,  would  be- 
eome  OaSpi. 

There  are,  however,  probably  some  other  modifications;  thestudy  of  tliuliingo  of 
the  living  species  baa  proved  that  the  anterior  angular  tooth  of  both  tbe  right  and 
the  left  valve  is  of  a  rery  eomplez  natare.  In  the  right  valve  it  is  oompoied  of  a 

posteriorly  inclined  Ioniser  jiostcrinr  branch  and  a  horizontal  branch  which  is  deeply 
notched  aod  appears  to  be  composed  of  two  elements,  which  should  be  interpreted 
aa  OaSa  and  La  I. 

It  is  obvious  that  this  requires  a  trifid  anterior  tooth  in  tbe  left  valve,  the 
posterior  br.iru'h  of  m  hich  must  be  the  longest,  and  being  on  the  dorsal  or  anterior  side 


of  C&  1  it  must  represent  Ca2a.  I'be  interpretation  of  the  granular  tooth  which,  when 
bodi  valves  are  dosed,  lesta  on  tlie  dorsal  side  of  Oa2atiiuiat  tlMrdsnbe  eoneot;  the 
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tiiDMitedorgnnvlMVOoUtlieanfnMiitlAlI  and  I*  IT,  and  m  IaHI  flte 
brtwwnilwm  this  interpntetloBilioDli  lie  oomet  Ilw  biage  fomtnUi  oUMonar- 
iim  ironld  tlierefore  be — 


Right  yalTe  La.       (Ill)    :  1 


Ca.  (3a)  :  1  :  3p   :  5p  i  X I  Lp.  m  :  I. 


Left  valve  La.  (IV)    :  (II)   Ca.      2a  :  2p  :  4p     jj^|Lp.  IL 


Tha  anterior  latienli  lY,  III,  n  end  tlie  pottetkn  latml  m  are  mStatButary, 
wUIe  in  thn  right  valvp  Tji  I,  Ca3a,  Ca  1  are  aiiialgarrintf<l  {o  form  an  angular 
tooth,  and  in  the  left  valre  La  IV,  La  II,  CaSa  form  in  a  similar  way  a  trifld  tooth. 
AeoordhigtoBerDaidliMMrdfo  «er  diffenbf  liieenti^ 

while  from  the  posterior  ones  only  II  and  III  remain,  a  statement  which  I  am  imable 
to  check,  hut  which  would  be  sufficient  to  prove  that  the  specific  difFurenoe  of 
Meioeardia  and  Itoeardia  would  also  be  justified  by  a  difference  in  the  compotution 
of  tiia  hiaga* 

The  miocencof  Burma  has  yielded  two  sppcies  of  this  e:enus :  Meiocardia 
firotovulgarU,  Koetl.,  and  Meiocardia  metatulgarit,  NoetL,  of  which  however  only 
tlie  liiBge  of  tiw  fonmer  la  Imown. 

A  comparison  with  the  hin^e  of  the  n  eent  ifeiocardia  vvigtrU  from  the 
Indian  Ooean  baa  proved  that  there  is  absolutely  no  differenoe  with  ngaid  to  the 
fundameDtal  elenienia  ofHie  Unge  oC  bofli  the  lower  mtoeeDe  aod  the  reoent 
^edM;  the  difference  is  purely  formal,  inasmuch  as  the  cardinal  mars^n  of 
Jdloeardta  prototulgari*  is  atronger  curved  than  that  of  Meiocardia  tulgarii  ;  the 
elaBMOta  of  the  hinge  are,  therefdre,  arranged  on  a  sharper  curve  on  the  former  and 
«n  a  flatter  curve  on  the  latter  species.  In  other  words  the  hinge  of  MttotwUm 
vulgari*  is  a  little  note  atntolied  in  aateiD>poa(edof  dinotion  than  that  of  JMeo^ 
dia  protovulgarit. 

llw hinge frfJMMaf^dfffettframaUUioashifbatodeaflribed by  aienark* 

aUy  less  differentiated  stnte  ;  we  fiiul  in  both  valves  a  curiouR  angular  tooth  which 
ii  compoaed  of  probably  at  least  three  teeth ;  but  inasmuch  as  moat  probably  teeth 
lesnlting  tnm  two  dUferant  primary  lameltn,  ef*.,  Lai  and  La  III  ia  the 
right,  and  La  II  and  La  IV  in  the  left  valve,  jwirtlcipate  in  the  formation 
of  this  composite  tooth,  it  is  obvious  that  it  cannot  be  considered  as  a  pri- 
mitive tooth  which  has  not  become  diflereatiated  yet,  but  a  secondary  tooth 
navlUi^  from  tiia  aaialgaiiiatifln  of  teeth  which  vereor^iBBl^  aepaiated.  CtMf 
and  Ca5p,  wh'ivh  form  another  composite  tooth,  were  originally  separate,  and  the 
question  now  arises,  ia  this  amalgamation  of  primarily  separate  teeth  only  a 
■pedal  eort  of  erolntloB,  or  a  dgn  of  degeiMt»tiaB,  in  olbor  wonda  a  geratologie 
feature?  Is  it  probable  that  tho  production  of  composite  teeth  in  which  almost 
all  the  tracee  of  the  original  teeth  are  loat*  ia  a  geratologio  feature  which  would 
ooneipond  to,  say,  eyolnte  amaMWUa  aheUa ?  Tlie  qveation  ii  aa  exceedingly  inter- 
•eting  one,  hut  farllMr  iwearohee  with  r^ard  to  the  development  of  hinges  of  tho 
JMaaanKan  l^pa  aio  laquiMd*  aod  I  ■hanld  think  that  the  atvdy  of  the  hinge  of 
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/MtforiM,  vUohit  ookao  difBoolf  to oUldl^ dtrald  1«m1  to mnub  Oeiliilto  vfain is 
t]ii»xegud. 

MuocABBU  "nuuMU,  Beam  Hate  IV,  fig.  6—^ 

a.  £t«7%<  calve. 

Close  to  the  snterior  margin,  perhaps  s  little  behind  the  umbo,  there  is  an 
angular  tooth,  haTing  its  apex  turned  in  veatral  direction ;  its  anterior  side  is  almost 
Inriioiital,  wbile  iM  poatotinr  tide  it  opiathoelioe.  On  the  doml  (raleiiai^  iUb  of 
this  tooth  is  a  deep  trianipjlar  sooket  followed  by  a  gmall  ^ranulp-Hke  tooth.  The 
interpretation  of  this  tooth  without  knoiriag  its  evolution  seems  difficult,  and  I 
Mlov,  tbenionb  Beniaid,  wbo  Ngarda  the  tiinMd>iip  poatarior  aide  of  tbe  tooCb  at 
Ca  1  and  the  horiaontal  anterior  side  as  La  I,  both  of  which  are  joined  together. 
- 1  wish  howerer  to  remark  that  in  the  •peoiman  under  examination  the  anterior 
side  of  the  angular  tooth  is  earioodyBotohed,  tbne  making  it  appear  ae  being  com. 
poeed  of  two  elements.  If  this  supposition  be  right,  that  part  of  the  horisontal  aide 
which  is  nt'xt  to  Ca  1  shoul.l  ho.  considored  as  Caoa  ;  the  angular  tooth  would, 
therefore,  result  from  the  aiualgamation  of  Xa  X,  Ca3a  and  Ca  L  The  granular 
tooth  ii  eonaideiNd  aa  La  IIL 

Soparated  by  a  short  but  deep  notch,  follows  a  curved,  lamellar  acd  prosocline 
tooth  which  is  sab-dirided  by  a  sharp  furrow  in  a  larger  anterior  and  a  shorter 
poaterloiF  tooth ;  Bernard  eooiidere  ttie  anterior  part  aa  Oate  and  thia  poetarior  aa 
CaSp ;  I  would,  however,  foel  inclined  to  put  another  Intetpratation  and  annfidfy 
tliem  rather  aa  CaSp  and  Ca5p,  respectively. 

Behind  this  tooth  follows  the  ligament,  and  the  posterior  laterals  of  which 
Lp  I  is  very  long,  hanalbtri  aepantad  hf  «  deep  aockat  ban  an  almoit  mdinantiaf, 
lamellar  Lp  IIL  ■         ■  •  . 

b.  Ztifi  valve. 

There  is  a  rather  large  tiifld  tooth  quite  close  to  the  anterior  margin  a  little 
bahind  t|M  unkbo;  tha  aBtaakr  parta  are  bomD,  giuialar,  4ifiAed  by  a  deep  notoh ; 
the  posterior  part  h  lamellar,  much  longer  and  opisthocline.  Bernard  considers  the 
posterior  longer  branch  as  CaSa  and  the  anterior  as  la  II*;  the  division  of  the 
anterior  portion  aeena  however  fo  infioate  tiiat  it  ii  eamposed  of  two  elements, 
La  n  and  La  IV. 

Separated  by  a  short  notch  follows  a  lamellar,  curved  and  prosocHne  tooth 
OaSp,  separated  by  a  narrow  elongate  furrow  on  its  dorsal  posterior  side  from  a 
aimilar  tooth  Ca4p.  Then  followa  the  liganeDt  aod  lafaM  it  •  atrant  lameilar 
(ooth  LpII,  having  a  rather  daqi  aoekel  on  iti  donal  aidob  The  Uageiiomida 

would  therefore  be . — 


Right  Tslve  La.  fill)  : 
Leftvalre  La.  (IV) :  II 


Ca.  (8a)  :  1  :  3p  :  5p  i  X  I  Lp.  Ill  :  I 
Ca.    :  2a  :  2p  :  4p    |    j  Lp.  II 


OT  THB  PEIiBOTFOOA. 


HKWAMI*  VMIOTITMAUIiy  NMttlllfi   Ihto  IV,  llg.  O-ifia. 
ft.  BifUvth*. 

There  is  rathw  •  Itlgtb  tngvlar  tooth  tho  posterior  end  of  which  is  turned 
upwards  ao  m  to  lom  fta  obtaMtngl^  the  ftpex  of  whioli  ii  turned  Toaurally,  slightly 
infroDtof  thsnndwaoddontolkeftBUUarBiu^iiL  llw  anlviof  aide  is  a  little 
longer  and  slightly  notched ;  on  the  anterior  (dor&al)  side  ia  ft  deep  tiiftngitlar  socket, 
followed  hy  a  minute  granular  tooth  close  to  tlic  margin  ;  a  comparison  with  tbe 
recent  Ile>ocardia  vulgarU  proves  that  the  same  elements  are  developed  as  in  that 
•peeto  and  tint  tbe  poiteribr  aid*  of  the  ftngobir  tooth  lepweonte  I*  I ;  flwanterior 
boirizontal  branch  is  composed  of  Ca3a  and  Ca  1,  while  the  granular  t^ofh  on  tho 
dorsal  end  of  the  aooket  represents  La  III.  The  only  difference  noticed  would  be, 
ttiftt  in  the  mlooene  apeelea  Cft  1  la  ahorter  fhan  the  aaiBlguiftted  OaSft  4>  La  I, 
while  the  reTerse  takes  place  in  the  reoent  species. 

Separated  by  ^  short  notch  follovs  a  laakellar,  strongly  curred,  prosocline  tooth, 
haring  a  deep  soolrat  on  both  rentral  and  dorsal  nde ;  this  tootb  is  divided  by  a 
ahallow  farrow  and  representB  OaSp  and  Ga5p ;  its  only  diSarenm  ttaok  the  similar 
tooth  of  the  reoent  species  consists  of  its  being  shorter  and  stronsrer  curved.  Then 
follows  the  ligftiapnt  and  behind  it  the  long  himell&r  posterior  lateral  Lp  I  separated 
byftaaitoiraoekiekframtlMnuMti  watkiar  LpII!;  iathanaoeintipagi^thefBstiuiaa 
are  exactly  alQw* 

b.  Left  valve. 

There  is  a  similar  trifid  anterior  tootb  close  to  tbe  anterior  margin,  but  in  bar- 
fluniy  iHth  tbe  right  valve;  the  poatecioff  biftobh  lapieaeiitiBg  Oaia ia nfber  anal), 
whOe  La  II  and  La  IV  arj  much  stfoogw  than  in  the  lirint;  species.  Ca2p  is 
abort,  lamellar,  prosooline  and  strongly  carved,  separated  by  a  long  narrow  socket* 
en  the  dorsal  side  from  CaJip,  wbioh  is  equally  strongly  curved.  Than  folIeM  tbe 
ligMMMt^  and  hehind  it  the  long  iMaaUarlHpIIthftvi^  ft  long  aooket  ita  donal 
dde. 

Hie  hinge  fomuala  ia  thareloce  aa  f oUom  :— 


Bight  valve  La.  (ni)  :  I  Ca.  Sa  :  1  s  Sp  t  Sp  I X  Lp.  Ill :  I 
Left  valve  La.  (IV)  :  U      Ca.     2a  $  Sp   :  dp   :  |     Lp.  II 


Bemarit. — As  already  said  there  is  hardly  any  difference  to  be  recorded  hot* 
ween  the  hin<*e  of  the  mlooene  Meiocardia  protomilgari*  and  the  wceut  MiiO0tfdi0 
tulgarit,  exoept  that  in  the  former  the  hinge  is  more  curved. 
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S.<-ON  THE  YABTABILEnr  OF  THE  SHELL 
PELEOTFODA. 


nfTBomronoN. 


Knriy  ereryoiM  ifbo  Ymik  to  deal  vtth  tbe  deaoriptfam  o(  FdMyp9dairiU  June 

torely  felt  the.  i  tisuffioieDCf  of  tiie  tenxu  applied  to  oonTey  an  idea  of  the  shape  of  tte 
shell.  Not  onlj  are  the  terms  mostly  exceedingly  ttgoo,  as,  for  iostanoe,  "  somewhat 
roundedly  quadrangular  "  or  "  subcylindrical  "  "  orbicularly  lentioalar,"  etc.,  etc, 
instances  which  every  one  can  easily  discover  for  himself  by  going  over  the  descrip- 
tion in  tho  majority  of  memoirs  dealing  with  Pelecypoda,  but  in  addition  to  those 
vague  terms  the  peisocal  equation  comes  in  prominently.  If  terms  as  tbe  above  are 
imd,  H  witt  !w  ididttsd  ttrt  thm  «i»  Bviiwroiit  iiutenm 

have  dpscribed  the  shape  of  one  and  the  samn  species  in  difTereiif  terms,  meanin:* 
however  the  same.  It  is  quite  obvious  that  the  liner  shades  of  the  outline  of  a  fossil, 
vhkli  «f  ocntne  bM  sot  an  oatapokflo  shape  as,  fov  jnitano^  the  genus  Bolem,  nnnt 

appear  differently  to  the  eye  of  different  nli^ervors,  and  what  one  might  describe 
as  "  tmnsvenelj  elongate,"  the  other  might  call  "  oval,"  and  the  third  "  elliptical." 
Of  eoma  In  Bganenl  aenae  tiwse  terms  mean  the  aame,  and  are  not  capable  of 
bdag  nunmdenlood,  but  supposing  the  term  "  transversely  elongate"  has  been 
chosen,  bow  are  the  varieties  of  shape  to  be  described  which  are  always  to  be  ob- 
served whenever  a  large  number  of  any  species  is  examined  ?  "  Bub-transversely 
etongate^"  or  ■*  tfaaaTeneiy  anb-doagnte, "  era  deHghtM  la  flieir  meMdngJeasMae, 

but  all  the  same  they  might  be  employed ;  but  beyond  this  the  lancruaf^e  is 
too  poor  to  express  tbe  finer  shades  in  the  variety  of  shape  of  a  large  number 
of  bdMdaobofoiieaindtheaaaDeipeoiai.  We  aaoj  at  OM  atNBilty  of  the  obaitt 
hare  individuals  which  arc  perfeotly  **  afbienlairt"  while  at  the  other  end  are  speci- 
mena  wfaiob  era  "traasversely  elongate,"  both  being  oonnected  by  an  uninterrupted 
ehain  of  Unln  wfifeli  paae  imperceptibly  into  each  other.  In  such  an  instance  the 
terminal  links  may  be  styled  mr.  orbicularis  and  var.  elongata,  but  no  terms  can  be 
applied  to  the  intermediate  links,  although  the  latter  IN  ofgMafc'ralUB  in  judging  the 
range  of  variation  a  single  species  may  exhibit. 

KHiKgepeaaibletoeapwaetheahapeof  aiwlBuypoilahaM  hj  an  ea^aiaftbe* 
mntioal  formula,  based  on  a  system  of  rectilinear  co-ordinates,  the  shape  of  each 
species  and  its  varieties  could  be  uiunistakeably  expressed.  To  my  knowledge  no* 
bodj  hae  ever  made  an  attentpl  in  tbia  legatd;  in  feet  thia  ayatem  aa  applied  to 
Cephalopoda  or  Gastropods  has  rather  fallen  into  discredit,  because  its  practical  raluo 
was  very  email.  But  if  we  were  to  determine  the  general  outline  of  a  peleoypod 
Aoll  bj  four  point)),  lieing  tbe  termhii}  points  of  two  linea, eit.,  a  boriioolBl  antoro- 
foatirior  one,  representing  the  greatest  length,  and  another  perpendicular  to  it 
jaialiig  thnrngh  th  t  nmhir.  tbe  geneml  outline  of  tbe  shell  would  be  invariably  fixed 
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b}r  tlw oo-ordinates  of  these  four  points.  I  wish,  however,  n.t  once  to  say  that  Ido  Iqf 
no  metCDM  state  that  the  above  lyatem  would  be  fecf«ctljraufficieDt  for  the  dfliarip' 
tiou  of  the  shell,  aa  any  ammiiit  of  dttbrant  sh»pN  may  be  Armm  iniide  off  ftnir 
givea  points  ;  I  wish  merely  to  point  the  direction  vrhich  researches  of  this  kind 
might  take.  TliiR  is  in  my  opinion  a  vast  field  hitherto  left  entirely  unsearcbed, 
which  promises  very  good  results  if  diligently  worked.  These  notions  came  quite 
by  thwneelyes  whea  I  itwrted  tbo  onmipation  of  the  Tertiary  fossils  fromBonn^ 
and  when  among  the  lttr<7e  material  at  my  disposal  I  found  numbers  of  well  preserv- 
ed spedmeat  of  one  and  the  same  species  which  by  their  variety  of  shapob  particu- 
lartyin  iheiBataoeeof  Aii»  (AmmafKardla)  bitr»eti,  d'Awh..  wggortad  eomeniMUM 

to  determine  these  varirticfi  and  to  fix  the  prohahle  limit  of  variety,  as  it  is  quite  ob- 
Tioos  that  a  given  species  most  have  limits  to  its  variability,  as  otherwise  it  would 
beooBw  a  dflCBient  species. 

I  resorted  to  the  old  means  of  expressing  the  shape  of  each  specimen  by  the  frac- 
tion L/H,  L  being  the  greatest  length,  U  the  greatest  height;  the  index  thus  ob- 
tained is  of  course  independent  of  the  sise of  the  shell,  and  specimens  of  largely 
different  sisee  may  have  the  same  index.  This  index  is  also  a  very  reliable  gnide  in 
Am  description  of  a  shell,  as  a  short  reflection  into  the  limits  of  L/H  will  prove. 

It  i«  obvious  that  if  L=H,  the  index  L/H  will  he  equal  to  1.  Shells  having  an 
indflS  l<vanjflgweiiiomorle«doMly4oitiiiay  geiMBdlrl^  In  shape, 

thoVfjh  of  courso  tliis  is  hy  nn  nirans  the  rnln  and  nxeeptions  are  frequent. 

Now  let  us  examine  the  case  of  L  being  greater  than  H,  in  this  case  the  index 
will  be  gfeator  than  1,  and  if  we  imagine  fbatLaonttnnaUygTOWB  whOehCua  for 
fba  moment  assume  H  remains  constant,  the  index  will  necessarily  beonne  larger  and 
laigar.  But  if  the  length  of  a  shell  greatly  exceeds  its  height  we  bare,  quite  inde- 
pendent  of  the  absolute  measurements,  a  shell  greatly  stretoibed  in  antero-poaterior 
direction,  as  we  may  say  in  the  direction  of  the  abscyitab  or  in  plain  words  an  eloD* 
pate  ehell.  J  large  hid>>r  L'U  indicates  therefore  altcoyt  an  elongate  fihcll  indepen' 
dent  of  gpecies,  genua  or  absolute  meaaurementt.  Tbia  holds  good  in  either  case — 
wbeiiher  LfsmjBa  oonataat  and  H  deewaaa^  or  H  lenHiaa  eonataot  and  L  inofeaaae. 

The  limit  is  of  (-oursp  «>,  a  ca'^e  whii'h  Viowfver  cnn  never  happen,  as  in  this  case 
the  shell  would  have  the  shape  of  a  liue  without  any  height  stretched  in  the  direo* 
tion  of  tbe  abseyise.  Tbevahie  meat  IbeNfbve  be  and  it  may  aafiBly  be  thj 
limited.  In  Solen,  for  instance,  which  most  probably  has  the  largest  index,  it  is 
generally  betveen  6'5  and  57,  and  hardly  exceeds  6  0.  We  may,  therefore,  safely  say 
tbatfaiidiPiBieqypods  having  an  index  above  1  It  oeolllatea  between  1  and  6. 

In  Uu  aeeond  case  L  being  smaller  than  H,  the  index  must  be  smaller  than  1, 
and  if  we  again  imagine  that  H  grows  oontinually,  the  index  L/H  will  continue  to 
beoome  smaller  and  smaller,  fiut  if  the  length  of  a  shell  is  much  smaller  than  its 
bei^t,  we  have,  independentiy  of  absolale  measurements,  a  shell  greatly  stretched 
in  ventro-dorsal  direction,  or  as  we  may  say,  in  the  diri^^itiun  of  the  ordinate,  in  plain 
words  a  high  shell.  A  tauM  indes  LjM  indieatet  therefore  alwagt  a  Ugh  thell, 
MqMMdiil  ^ff  qwetMb  #diNM  or  stoalMf*  wuummmOt. 

XbeUinittaiotbiBeMOf  aonm  0,  •  mm  wUA  alao  «m  Berarbappen, 
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iMOMve  the  theU  woold  hare  th9  shape  of  a  line,  but  tbia  time  ttretobed  in  the 
&«o(ion«l«h««fdiimte.  Tb«TOlue«r  L/HiBiMttlM^  O,  but 

nnfbrtoiMttdjr-l'have  at  preeent  no  data  available  whiob  ia  likely  to  be  the  lowest 
limit;  howem^ •  Uiia  do«»  aok  numk  matier, -baoama' ttiaaqoesUon of  inteiiV 

importaiio& 

<he  feanlt  of  tbe  abore  atgamentatioo  is  that  we  are  to  a  certain  extant  aUt 
to  express  the  shape  of  a  shell  in  fibres,  bearin<>  in  mind  that  a  large  index  always 
representa  elongate,  a  amall  index  high  shells,  while  those  in  tbe  prozimitj  of  1  are 
iBOiewleMortijoolar.  flMtiroflnl»t^  if  weioaiid 

a  Trigoni^  having  an  index  of  5,  tliis  species  would  hate  a  Tery  elongated  shell  no 
natter  how  it  looked  otherwise,  and  if  we  found  another  Trigomm  with  an  index 
0*1  it  wonld  tie  a  very  highly  atretelMd  ahdL '  SlwUi.'tiaiweTcr,  wUeh-faaTe  tka  jndaz 
1  may  be  trian^iilar,  quadrangular  or  orbicalar,  and  for  this  reason  the  index  L/H 
alone  is  not  quite  sufficient  to  express  the  idea  of  the  shape  of  the  shdl.  Am,  how* 
erer,  tbe  shape  of  all  tbe  apeeiea  belonging  to  one  and  the  same  graioi  ia'one  ohanMh 
ieriMid  for  this  genofl,  tbe  uncertainty  is  less  than  it  would  appear  at  the  first 
moment.  A  Trf  goifo  linvintj  an  index  1  would  rertainly  not  ho  orhicnlar,  while  a 
JPectimeulua  of  the  same  index  would  certainly  not  be  triangular  in  shape.  '  ' 

Althoagh  tin  index  IjfRttameiht  oouiilerad'to'aolvti  dici pnUam  of  daiorfbing 
the  shell  of  a  Polecypod  on  a  mathematical  basis,  it  certainly  affords  a  Taluable 
assistanoe.  If  we  were  to  know  the  range  of  indices  of  all  tbe  species  belooglBg  to 
a  Mrtaia  genua,  a  maek  ndnabfe  morphoiogical'  riunteter-  weald  be  oMaEnei}.  At 
fVaMot  tt  is  of  no  use  tr.vini;  to  determine  the  index  of  a  species  from '  tbe  figures 
given  in  mamoin.  where  it  baa  been  desoribedt  as  it  is  impoaaBile  to  judge  as  to  the 
•  variation  of  tbe  indoc  of  a  eertain  ■paaiaifwm  aft  iMiatad  ydwi'rtf  figure  only  ; 
but  in  any  case  when  than  ii  plenty  tfmiiefial  of  a  apadat  fUe  flaatua  dioidd 

not  ba  overlooked. 

,  Whatever  the  value  of  the  index  L/U  may  bo  in  generic  resard,  it  is  certainly 
hi^lj  valuable  (or  ezamfoation  of  the  apaoMs  nMOaot  and  thnir  value  f  In  hot 
in  thia  regard  its  value  can  hardly  he  under  estimated,  pavtiOQiarijwiMn  tha  giBpUo 
method,  wbioh  will  be  presently  described,  is  applied.  - 


The  instances  pervini?  to  illustrate  thi-i  method  are  fortunately  J^ucli  tlirif  (Iicy 
include  an  elongate  abell  exhibiting  a  large  number  of  varieties,  another  one 
dmOar  to  the  fliit,  Wt  a  litfle  len  elongate,  the  index  being  aeaiar  towaida  1.  while 
tbe  third  one  exhibits  a  small  number  of  varieties,  and  baa  an  tndax  baidly  exceed- 
ing 1,  and  in  addition  an  ineqnivalre  apeciee.  All  the  apeeinMiM  oome  from  the 
miooene  from  Banna,  vig. 

1.  Area  {Anomaloeardim)  ti$mni,  d'Amhiaob  ffom  tbe  ParwIMtjrf^wIvm  ««&> 

rugogum  bed  in  the  Lowfr  Miocene, 
a.  Area  {Anomalocardia  theobaidi),  NoetUng,  ftomthe  Area  {JamMioMrdin) 
anebaMhaimQtahomtlDMme, 


ne^lXBBOBIPTITB  PAST. 
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8.  Cgrena  {SatUta)  crawfiirdi,  NoeUing,  fioiB  Cbe  f  aftiw  iwd  in  tiie  ITppar 
Miooaoe. 

4.  CV^Atfrea  aryeina,  Linnd,  from  ibe  Oftk«rt9  trfema  bed  near  Fxome  (prob- 

ably Lower  Miocene). 

5.  Cdf-ftula  m&ffraMa,  Noetliog^  from  fbe  jftm  {JamaktariU^  iJmMUi 

bad  in  tiw  Lover  MkoeiM. 
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In  the  above  table  the  specimens  hare  been  arranged  teoofdiiig  to  tin  in 
desc-ending  order,  and  in  ^oing  through  the  fibres  it  will  be  seen  at  once  that  abso- 
lute size  and  index  LJB.  are  in  no  retatioo  whatBoever ;  the  large  specimen  Mo.  6 
Im  an  iadnt  of  1*86,  while  specimeii  Vo,  49,  whieh  It  of  mulj  the  same  oBa,  luu  m 

indnx  of  1-51;  the  first  is,  therefore,  comparatively  short,  wlii'n  tfie  second  is  elongate; 
it  will  be  further  seen  that  comparativel;  young  specimens  ma;  have  a  rmj  high 
iDa0z,«liOe<i<]i«nliaT»aaina]Io]i«OD]7;fi»  imtMimb  No.  46  has  an  index  of 
1-56,  while  No.  9",  which  is  only  0  2  mm,  smaller,  has  an  index  of  1  29.  So  hx 
these  figure*  tend  to  proTe  that  there  is  no  general  rule  with  regard  to  the  sliape 
jhaiBg  the  time  of  growth  aa  might  perhaps  be  supposed,  young  one«  being  more 
orbicular  than  full  i^rown  specimens.  The  figures  seem  rathar  to  pnm  tiiat  th» 
tendeocy  to  form  the  ahape  of  the  shell  is  dereloped  at  an  earlj  itaga  abaadyt  and 
is  retained  during  the  time  of  growth. 

Another  feature  is  however  proved  bj- tbeea  flgnifia,  and  this  ii  n  gmt  ten- 
dency towards  variation,  which  ranges  from  1-17  to  1-68.  We  have,  therefore,  two 
extreme  varieties,  one  of  which  has  an  almost  orbicular  shell,  while  the  other 
baa  a  ttaaawMly  doogale  didl;  if  both  speoiaiem  were  found  iwlated.  witfaovt  the 
connecting  linis,  I  bare  not  the  slightest  doubt  that  many  a  paleontologist  would 
ooasider  them  as  different  species,  by  putting  too  great  a  streM  on  the  external 
tetoie,  tbe  ahqie  of  the  dranrnfaenea  of  tbe  Talvat.  and  yet  these  two  specimens 
aie  only  the  extreme  ends  of  an  almost  nnlntegxapted 

.  If,  regardless  of  size,  the  spacinMBS  an  arranged  aocording  to  their  indiees  in 
iisending  order,  unlamaafli  of  laab  indax  the  number  of  specimens  i^j^,  written, 
wa  Obtain  tbe  following  tsbk:—  » 
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The  above  chain  is  almost  uniuterruptod  from  1-28  to  1*66,  there  bein:;  nn Iv 
one  gtp  flBoh  at  1*81,  TOO  md  1*6*.  I  oooilder  thflM  gapB,  liowvfer.  m  tmimp  jrt- 
ut  that  I  think  am  fully  justiflcd  in  saying  that  Area  {Anomalocardia)  bumeti 
has  an  uninterrupted  range  of  variety  from  index  1*28  to  1'63;  in  fact  if  wo  disregard 
the  large  gap  at  the  beginniog  and  the  snuuler  at  flie  end,  we  may  say  the  amplitude 
extends  from  1*17  to  lilS.  This  gives  us  at  once  a  convenient  eeab  to  eKpteae  the 
r(>lative  size  of  the  nnge  of  Tuiatum  in  figuns,  irbiob  are  eompmble^aaiaiiq^t 
each  other. 

In  the  ahow  apeoiee  <be  lange  of  naMf  eixtends  over  a  number  of  6S  indieee; 

we  may,  thnrcforc,  express  this  by  "i  Kinelc  si'.;n  such  as  var.  52,  which  mfans  th.at 
the  range  of  variety  extends  over  a  u  umber  of  52  indices.  It  is  quite  obvious,  as  will 
alao  he  proved  preaently,  that  any  other  gpeeiea  baring  for  iutanee  var.  26  only, 
extends  over  a  smaller  number  of  indices,  its  range  of  variety  is  tln  ri  ruro  smaller; 
we  may  in  fact  directly  oompere  the  amplitude  of  variation  in  two  absolutely  dif* 
Cereot  species  by  saying  the  tendenoy  of  mfadon  of  apootM  (•)  barins  var.  26  is 
only  half  of  that  of  species  {b)  baring  var.  52.  This  ie,  however,  of  smaller  import- 
anv-e;  the  chief  fact  is  that  JAe  aiore  wiWAod  gitet  a  oonvenient  meattt  to  erprens 
tn  a  eoneiie  icay  the  amplitude  of  variation  i»  ang  apedea,  withovt  using  auoh 
M^M  forew  at,  vaiiet  asnei,  oorlH  tUlht  mid  to  tsprtu  mif  VMMf  If  om 
tchich  not  oiihj  fij-r-.i  (he  place  of  the  ffiriehr  ^inmoriufjly  to  Ut0uAiOi€  ta^^tkul  ut 
Ike  tame  time  coHveys  an  idea  at  to  the  thape  of  the  varietf. 

To  retnm  to  the  above  Inatanoe^  the  wbole  featnre  oonld  be  eipreaiad  bi  the 
foUovrlag  ihort  way ; — 

1«8  ri4liaMh. 
▼ar.n  I  Anng«.{ 

I'U  (l-4M«Jsb 

which  menns  that  tiie  range  of  variation  extends  over  52  indices  thr  smaller  of 
wllich  is  1'17;  in  other  words  contains  comparatively  orbicul  tr  sli-  ll-,  while  the 
laigest  is  1'6S,  including  the  more  elongate  varieties.  To  the  rigbt  of  this  might 
be  written  the  actually  compnted  average  index,  whieh  ia  alwaye  dtOwantfinn  tbo 
mathmai  ical  aTenge  index.  TbeimportaaieBof  tbo  avenge  indaK  wiU  be  eqplabed 
further  on. 

Tbo  above  taUe  coataina  amno  other  lanuvkablo  Caatoieai  vbloh,  in  order  to 
avdd  Npetitfc»n»  trill  be  explained  later. 
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3.  ABOA  (ANOICALOOARDU)  THEOBALDI,  Noamvs. 
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through  these  fir^urcs  ttc  no&e  the  samo  feature,  thai  tho  life  off  flu  index  b 
iodepeodeat  of  the  absolate  sue  of  the  shell.  Thera  ta*  however,  another  feature 
noticed,  though  not  with  great  duHBotneia  ;  It  aeema  if  the  younger  8pecimens 
poaaened  a  smaller  indox  thas  tliB  older  ones,  in  other  words  that  during  the 
Tioalogic  "ttac^e  the  shell  had  a  more  orbicular  shape  than  in  hiter  stages.  This 
feature  would  be  of  some  Biguillcanoe,  as  it  would  prove  that  this  speoios  haa  been 
.  deiiwA  fram  a  UNO  orluOoliff  ipeoU^  lod  M  St  fliHtifeiitliBdei- 
cendantof  Area  (Anomalocardia)  immalf  the  moN  orUottUr  wiltiM  of  that 
species  developed  into  this  one. 

If  the  indfam  an  anaoged  in  fho  mboo  way  aa  hafen,  the  foUowing  table 
nanlts:— 
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Hie  duan  is  almoat  Tminterropted  from  I'SA  to  1*42 ;  there  being  orHj  two 
gtpt;  taken  as  a  whole  the  amplitade  would  range  from  I'lS  to  l'67t  there  beinga  large 
gap  after  1"42,  Variety  1'57  shiiula  tVcrcfore  quite  by  itfelf  ff']>arnted  by  a  wide 
gap  from  the  remainder,  which  nuigo  from  1*18  to  1*12.  1  have  carefully  examined 
yat.  1-S7i  it  h  pevfeotly  pnaanad  and  not  aqvaabed  in  any  way,  wUflk  mlglit  par* 
haps  account  for  its  elongate  shnpe.  As  it  is,  it  fonns  a  solitary  instnnt.o,  while 
the  majcritj  of  the  shells  prove  that  the  tendency  of  the  animal  ivas  rather  to 
form  orbicular  than  elongate  shellt.  It  var.  1*(T  did  not  axist  the  TariabUity  of 
tlui  species  would  be  a  comparatirolr  smnH  one,  as  it  would  obIj  be  var.  25,  Undar 
tlwaboTe  oiioumstanoea  it  js,  ho werer,  greater,  and  the  foimnla  must  be  wiitten— 

I'm  u-m«ib> 

The  comparison  of  the  two  formulas  of  Tariety  of  two  species  so  closely  related 
as  4rea  (Anomalocardia)  bumeti  and  ibeobaldi,  the  latter  of ,  wluoh  Is  moit  prob- 
ably the  descendant  of  the  former,  is  of  great  interest. 

In  the  first  instance  we  see  that  iiie  tendency  of  variation  is  mnoh  smaller  in 
jirea  {Jnomalocardia)  (l^eolaldi  thm  in  Arci  (Ammalncardia)  Jwiw*?,  the  respect- 
ive  figures  being  var.  40  and  var.  52;  in  fzict  if  it  would  not  be  for  the  isolated 
tar.      <rf  .^iHM  (^MOMirfoaBftila)  f to»Mdi  tto  dlB^^  would  be  gnater  iHU, 

inasmuch  as  the  fiirurfs  were  var.  25  anrl  vnr.  52,  in  other  words  the  tflPdWMy  o( 
Tariatioii  in  the  first  species  would  bo  half  of  that  of  the  second. 

WoliivtlieraeatbatbotbsipeaiaaoooapydtffBreDtpoiitianBin  the  Una  of  ii^ 
dlee%  a  feature  vhleh  will,  howercr,  better  be  explained  further  on. 


8.  CrajBXA  (Batissa)  cbawfubw,  Noetling. 

Mea»uretit«nt$* 
IisRlk     BrigU.   Va.  Il  ItegA.     BMfU.  lA 
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As  before,  tho  specimens  have  boon  arranged  according  to  size,  and  if  ever  it  is 
evident  that  the  index  L/H  ia  independent  of  absolute  aiie,  it  is  in  this  instance, 
the  largest  spocimen  baling  in  iadu  of  1*1^  While  fhe  tiro  Bmalleet  Imn  I'U  and 
I'lO,  respectively. 

For  foxthor^QioiiMloiilt  willlwwellto  unuigeihe  tpeolmMu  m  befoi^M- 
otfdingtoriMoCinda;  thhgtwtteioOowlqBtftUe:^ 
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We  tiiorafaN,  that  the  caiain  b  vablampM  ««• 
disr^rd  tbe  miall  gaps  we  bavo  a  lugo  bom  lilO  to  I'SS.  Tin  formula  of  Vliidj 
of  thia  ipaoiai  would  therefon  be :~ 

I'M  {  1-105  BMth. 

l"ilO  ClllOalo. 

If  eooipared  wifh  Vba  two  pieoeding  speoiM  it  will  lie  aeon  that  Offtiim 
{Sctiiia)  crantfurdi  poBsesses  a  much  smaller  naga  oC  THiatyi  and  tliat  it  oowipiea 
qvite  a  <UD«cuU  iKMitum  in  the  Une  of  indioea. 


4.  Ctih£ii.ka  bktcina,  Lionfi. 
Mtatmrtmentt. 
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If  fliB  iilioTe  meMond  speotmeoi  «w  amnged  aoooidiDif  t»  tbs  itae  o(  tlie 
indfli,  tb»  toUoviiig  taUa  will  be  obUined 
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The  index  L/H  docs  not  show  a  frrrat  nmplitude,  as  it  varies  from  1"17  to  1*11 
only  i  the  matfaematioal  aveiage  would,  therefore,  be  129,  but  the  calculated  average 

It  will  ho  seen  that  the  chaia  is  nearly  uniDterruptcd  between  I'SS  and 
1*37,  and  we  m^y  take  it  that  the  largest  'number  of  specimens  will  have  an 
'  indat  trfdiin  these  limits ;  those  baTing  a  smaller  and  higher  index  an  m 
fnr,  that  we  may  consider  them  as  rare  osceptions.  It  will  be  scon  thai  £k 
the  greatest  number  of  specimens,  riz.,  lo  or  4107.  of  the  ^^^'^^  are  grouped 
between  the  indices  I'SO  and  1*33,  that  is  to  bay,  around  the  calculated  average 
index,  a  fact  wUA  ii  qidta  in  kanBony  irfth  the  fendt  obtained  from  the  atady 
of  the  varieties  of  other  species.  The  above  figures  se<>m,  however,  to  indieatc  that 
the  tendency  of  variation  is  more  towaids  the  development  of  more  orbicular  than 
of  etongataijeeiaeiia. 

11m  fafunb  of  TBtiMioii  dioidd,  dMNfbn*  bo 

in  (    1-290  tnsth. 
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The  study  of  the  index  of  Tariation  of  this  species  mam  to  indieste  tlist  both 
Talvei  of  aa  ineqniTdfe  ■bell  differ  in  thrir  degree  of  variability,  while  no  such 
feature  is  obsorrcd  ineqnhBlf^ahfllb;  it  will,  titarofoM,  be  mil  to  oonadBt  both 
valrea  separately. 

(•)  Xi^l/««tM.--If  HiaagedMOOidiii^tofherifleof  «h«iiidoxtbefid^ 
table  is  obtoined  -.— 
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It  will  be  Mm  that  the  amplitude  of  the  index  L/S  is  rather  a  large  one, 
extending  from  1*98  to  1-68,  but  flie  ohabi  eshUrfts  tn^ptat  aaid  somaliaWB  Jargc 

gape ;  I  am,  ho » <!  i ,  ronTinccd  that  they  are  dyMly  dm  to  tilM  insuffident  number 
of  spf'c'inK^iis  I  could  examine  ;  disregarding  these  gape  the  arera^  index  would  be 
1'46<>  and  the  a<:tual  calculated  average  1'443  ;  there  is,  therefore,  a  considerable 
diflwaaee  between  the  two  •  it  is  however  noteworthy  that,  oontrary  to  tkeobser* 
rations  made  in  other  species  the  majority  of  specimens  does  not  gioap  aiDllBd  Off 
between  these  figaxes  ;  the  variation  formula  is  therefore  — 


I'SS 


(i)  £</t  eolMd— Vhe  above 

valve 


give  thefoDowmg  table  for  this 


Iiuia      .  . 
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So  far  as  can  be  judged  from  these  figures,  which  owing  to  the  large  and  fre- 
quent ^ps  nugbt  be  eonrideted  as  not  rafieieat  to  dnnr  ttay  eoaelnsions  fimm,  the 

amplitudf  of  thn  ini:1r->x  L  'll  is  i  !ar!;e  one,  ranginj:  from  1-12  to  1'81 ;  the  mathema- 
tical average  would,  therefore,  bo  1'605  and  the  calculate  done  1'582,  the  former 
being,  aa  m  the  v^t  valve^  a%htly  lai^.  The  fomrahi  of  faiiaiiim  shoald*  tfaera- 
foc^  be  writtaa 

l-Sl  t  l-OOt  Biikh. 


1^ 


il-SOt  Biikl. 
IrSBS  Mb. 


Nov  if  the  formuhe  cl  boA  valTea  aie  eompared,  some  femadcable  feataiea 
am  al  oooe  notieeaUe,  wbidi  aie  probably  not  meeelj  aoridental.  In  the  first 
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instance  we  tee  that  the  amplitude  of  rariation  is  nearly  the  same  in  hoth  Talres,  it 
being  var.  44  and  Tar.  40  respectively  ;  but  it  is  further  unquestionable  that  the 
amplitude  of  the  right  Talro  includes  smaller  indioee  than  that  of  the  left  vabe, 
in  other  words  tho  loft  valve  of  this  speoiM  IS  geOflnUy  mon  -  fdoogCtB  lluui  ih0 
right  one  ;  the  average  indices  being — 

Mfttli.  IMS.  „.  M  l-«OS. 
Cala.     I  MS.  ...         »  vm. 

Hbt  difference  in  tlie  iliapa  of  tbe  toItw  Ii  noeadlag]^  iPaU  iUntnttad  by  tbe 
abore  figuroH,  and  I  queation  irhatliarit  would  be  pawiblA  toeuBBW  this  dUUnenM 

in  a  clearer  and  conciser  way. 

If  on  tbe  basis  uf  the  above  figures  both  valves  are  taken  together  as  in  eqni- 
■nXn  ibdla,  tbe  locmnla  of  vaiiatiaii  would  bo 

l-U  (     I'SSO  m»th. 

Tir.  tf    I    AvMff*  .  i 

1-86  I    i  y/i  mlr. 

It  may,  however,  be  questioned  whether  this  way  of  describing  the  variability 
of  an  inaqoiralTO  ahflll  is  joatiflable. 


ni^-ooNOLvaioRs. 

Ibe aboTo  imtaneei  wovid  bequItB  raffloieot  bi  nipiM»tof  my  view,  that  tbe 

shape  of  r\  jiolrcypnd  shrll  and  its  doHratc  nnd  minute  variations  can  to  some  dp!>re« 
be  expressed  better  by  figures  than  by.  words.  This  figure,  the  index  h/B,  is  jper- 
CboUj  anfflfliflnt  to  oonTiy  an  idea  aa  to  the  tendency  of  Taiiation  wiOdn  the  limitR 
of  one  and  the  same  speci(is,  and  that  it  serves  to  det  ermine  in  an  unmistakable  way 
a  given  variety,  and  that  by  means  of  it  we  are  able  to  express  tbe  amplitude  of 
variation  in  a  short  fofmida  which  admits  of  no  mistake,  and  wbiob  at  the  same  time 
admits  the  comparative  study  of  tlie  variation  of  two  different  species. 

It  will,  li  iwoVKf,  bo  particularly  illustrntivc  if  the  grapbio  meUiod  is  applied; 
a  number  of  luaturos,  wliich  are  not  so  conspicuous  when  espresiied  by  ligmesouly, 
araatonoenotioed.  Ew  this  pnipaae  tbe  indioes  were  witttan  on  iiiasbsoine,  £roni 
left  *to  rif^bt,  be^nning  with  I'OO.'  The  number  of  specimens  havinfj  the  samo 
index  were  entered  on  the  ordinate,  and  by  this  means  a  ourve^  which  might  be 
diBripiatfiil  tlie  "  eime  of  variation,"  was  obtained  wbidi  allowed  to  fee  li  nglnioe  all 
tin  features  of  variation  of  a  given  species.  A.  few  theoretical  considerations  will« 
however,  be  useful  before  going  into  details.  It  is  obvious  that  if  all  specimens  of  a 
eeitain  species  had  tbe  nme  index,  that  is  to  say,  if  thoy  were  all  exactly  alike  and 
no  variations  existed,  the  curve  of  variation  would  be  a  straight  line  in  tlie  direction 
of  the  onlLnat<_< ;  while  if  all  had  a  different  index,  that  is  to  wy,  if  (I'.bv  wen  a!! 
different  in  shape,  the  ourvo  of  variation  would  be  a  straight  lino  in  the  diroction 
of  the  abdaie.  The  ibttcr  and  longer  therafoM  the  curre  of  mintioos  is  the  bigsr 
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is  the  number  of  Tarieties ;  the  higher  and  shorter,  the  smaller  is  the  number  of 

Further,  (ho  position  of  the  curve  will  nt  onco  show  the  grnrral  -^hapi;  of  the 
shell,  whether  aa  elongated  or  short  orbicular  shape  is  predominant,  and  in  which 
dinotioii  the  tendenoy  of  ▼iriaiioiiiis  hrger. 

After  this  remark  we  may  go  into  speoial  ones;  aad  aa  flia  fint  instance  Area 
{Anomaloeardia)  burne«'\  may  bo  taken.  It  must  of  course  be  understood  that  the 
curve  as  depicted  is  only  approximately,  and  that  certain  features  which  may  appear 
as  details  am  only  doe  to  th«  iomflMoMgr  of  msteria].  I  bmv  for  jnttanee,  not  tlio 

slightest  doubt  that  the  gaps  at  thcbesinninfj;  or,  "ny,  at  1  39  or  161  woulil  he  filled 
ont  if  the  material  was  only  double  tlie  number.  I  have  further  no  doubt  that 
iMoiuB  at  1*45,  1*48,  VfA,  ete„  voold  be  llUod  out  if  more  lutBrul  ooold  be 
examined  ;  as  it  is  we  most  be  sadsfled  witli  KH  (qpfwodmata  line  only,  wluoh  ii^ 
howoTer,  of  sufBeient  interest 

The  onrve  rises  rery  alowly  from  1-17  to  1*86,  whioh  in^oatea  that  Tarieties  of 
the  orbicular  type  are  rather  rare  ;  from  1"36  to  1-89  there  seems  to  be  a  drop,  of 
which,  however,  I  am  not  quite  sure  whether  it  renlly  exists  or  is  only  due  to  insuffi- 
oiency  of  material ;  if  the  bul^iiug  out  of  the  curve  at  1*30  really  existed  it 
nooU  made  la  InteieBting  featnie,  aa  it  mmli  prare  ttiat  certain  TMietiea  an  very 
fegulfirJy  and  frequently  developed ;  however  that  may  be,  it  is  iiuite  certain  that  rather 
a  sudden  rise  takes  phtoe  from  either  1-36  or  1  39  to  l-<tO,  and  that  a  hurge  number 
of  speoiBMiiikSSorSl'Sper  OBDt.  of  the  total,  group  tbemsflivei  aroaiii  I'M,  1*41, 
1-12  ;  from  here  the  curve  begins  to  drop  ;  it  is  not  quite  certain  wbetlier,  suddenly 
or  not,  but  it  is  qoite  certain  that  itdiopa,  and  that  it  extends  over  a  considerable 
length,  and  tliat,  therefore,  the  drop  is  less  sudden  than  the  rise  ;  the  aiialysis  of  the 
curve  thonftoie  proves  that  the  number  of  varieties  below  1-40  is  rather  saiall,  but 
that  tliey  are  extended  over  a  conRiderable  length,  thnt  those  ahore  1*42  are  mOBB 
numerous  but  also  extended  over  a  large  space,  and  tliat  those  from  1*40  to  l'4i2  aiv 
BUMsed  together,  neaily  one^uaiter  (SI'S  per  cent.)  of  tiie  total  number  falling  uoder 
these  indices.  If  we  examine  the  average  value  <if  the  indaxL/H  wc  find  that  its 
mathemetical  value  is  1'425.  Is  it  not  a  remarkable  featum  that  mott  cf  the  tpeoi* 
vmt  are  grtmpai  artnmi  the  oterage  Mes  f  The  curre  shows  fiitiier  by  ito  ubp 
symmetrical  feature,  it  being  longer  towards  the  higher  indices,  that  that  tendnK^ 
of  Arta  {/Anamaioeardiak)  iumeti  is  rather  to  develop  elongate  than  orbicular. 

In  the  nest  ipeeiee  Ar«a  {Anomaloeardia)  theobaldi,  we  see  ratbw  a  different 

curve  ;  we  notice  at  OOCe  that  it  has  shifted  further  towards  loft,  that  is  to  say, 
tliat  the  tendency  of  variation  rather  inclines  towards  the  development  of  orbicular 
then  of  elongate  varieties.  The  enrve  rins  slowly  up  to  1*80,  and  tboogh  tbeie  is 
lacuna  at  1'3),1"32  and  133,  I  have  no  doubt  that  they  arc  only  due  to  the 
insufficiency  of  the  material ;  from  1-31  it  begins  to  drop  towards  1'42,  and  from 
there  very  slowly  towaris  1*68. 

If  the  average  value  of  the  index  is  computed  it  will  be  seen  that  it  amounts  to 
l;8?6,  that  is  to  say,  at  a  plaoe  which  is  only  oeeupied  by  a  few  speeimsnsi  If, 


OF  THE  I'ELECYPODA. 


however,  the  average  u>  computed  after  omusion  of  var.  I'uS,  the  number  u  1*30  and 
indioatoa  the  pbwe  of  bighertbidgiBi;  oat  of  tiw  eorrek  and  whkih  nearly  eoinoidw 
V  itb  the  Cftloalated  average  index  1*321 ;  it  is,  therefore,  again  the  same  feature  as  wo 
have  observed  in  the  former  apeoies,  and  Tar.  1*58  muat  be  ooniidered  aa  an  anonial7t 
pcrbaps  an  ataTiatie  elemeni 

It  ia  certainly  noticeable  that  jfrm  {Anomnlocardia)  theobaldi  shows  its  chief 
development  in  that  part  of  the  index-line  where  Area  {Anomalocarilia)  burneti 
ehowB  its  fniniimim,  ezcept  for  the  remarkable  bulging  out  at  1*86.  It  is,  therefore, 
TW7  fuobablo  tbat  Area  (Jmomaheordla)  IA#ol»Mfhaa  developed  framflieiao>e 
orbicular  varieties  of  Area  {Anomalocardia)  lumcsi  ror.sidcring  how  no^irly  related 
this  species  are.  This  vietr  maj  be  further  strengthened  hj  the  fact  that  in  the 
nealogic  staj,*e  Area  {Anomalacardia)  Ihaibaidi  u  araaUy  more  orbiovlar  than  at 
later  stages. 

This  observation  seems  to  indicate  another  direstion  in  which  the  study  of 
the  curve  of  variation  may  bo  of  great  value.  Any  curve  which  exhibits  an  irrega> 
lar  oonxie,  in  wUob  than  is  a  stmig  and  sudden  bulging  out  at  diffenotplaoes,  in- 
dicates  that  then  aw  certain  varieties  which  are  developed  in  preference  to  others. 
Maj  noi  theae  raiieties  give  tirth  to  new  species  in  later  strata  r  It  would  be 
oKtKUiy  wdl  worth  following  up  thb  line  of  reaeaMh»  althoagh  it  is  nther  »  diffi« 
eult  one  and  rLquiros  plenty  of  material  for  esaminatioti. 

Thecmrveof  variation  of  Cgreua  {jBulit»a)cratef»rdii»n  very  simple  one,  in  fact 
it  seems  that  we  have  here  a  speoihs  whidi  hardly  d^elops  any  tcudeucy  towards 
^nuriation ;  the  curve  remains  very  flat  up  to  1*07,  then  there  is  a  certain  rise^  and 
between  I'OS  and  l  i  t  there  are  30  specimens  or  71  per  cent,  of  the  total  number 
massed  together,  from  there  it  drops  again,  and  varieties  above  1*14  are  as  soaice  as 
those  bslow  I'OS.  The  avenge  index  1*11  falls  right  into  file  middle  of  the  large 
mass  1'08  to  1'14  ;  we  would,  therefore,  have  aeain  the  simu  feature  as  notioad 
below :  the  majority  of  specimens  are  grouped  around  the  average  index  L/H. 

It  maybe  lematked  that  the  curve  of  this  speoios  being  still  ftirther  to  the 
left,  indioatca  that  we  have  a  ipeelaa  the  general  ootlbe  of  whioh  is  nuoe  or  lasa 
(uliiinilar* 

The  above  remarks  have  eerlainly  proved  the  value  of  the  index  L/H  with 
regard  to  the  study  of  the  varieties  of  a  certain  species,  and  that  veiy  good  and 
illnstntive  lesnlts  may  be  obtained  by  the  graphical  method. 


CalciUlOt  March  1898, 


kju,^  jd  by  Google 


OEOL06ICAL 


IfM  L         Cmtp    Cm2p  r<Z« 

1         I  ■' 


jytfalfttllfiil  III  nr.^  ar<v 


IVEY  or  INDIA. 


ChSa         cw^  I 


Ul     r«J«    C.3;.   Cmif  U 


V  t  A.  Matt. 


GEOLOOICAL  SURVCY  OF  INDIA. 
or  tMiiHg  fUwMi(w  iBiiM  vd.1.  n  m 


*fW  i.  II.  tull       Lain  Lai     r„i„       f    n,  J, 


Lf.tt.     k.        a4/>.  Ik^  Otla.    Iftt        Lmia  lul  <3>.1«  Otl  tk^    /.     Xi^  Ifm. 


trft      L     OtV  Q>»o  «tS         t>«         n,*.  f 


1|>«.        4       CWf^     at/     CaJ»     taC.        trnK   Imt    Otia.    t^l     CU^     f     tf,l  JffL 


Cm  4>      *-ttf  0ml, 


Imm.     Iml      <^la  Cmff, 


GEOLOGICAL    SURVEY  OF  INDIA. 

ntawUlixU  Mie»  ViM  H  IV. 


IfS       L      (VV  0M»  iCftf  A^iff  <^  4  AH" 


^     X  UU  LmB  upi        UV  Ua  Cml*  V  Ca^    ^    if/  IfOf 


Ft^.  3.  V«  Sftti  tra   stthrrrvrsn  \f  ril 
fig.  S,  5a-  Mfocjivdja   vultjarix  tUrrg 


>.   -fa  Macira  Uirvui  J.ui 
Fig.  t,  6m  Sffweantia  pnUnuigarus  ffarll. 


Digitized  by  Google 


PalconLologia  iDdick.Vol  I  PI  V. 


HOrck. 


too  tot  I  a  ■  ,t  ttt  ttt  in  1*1  113  H4  i3t  nf  m  iit  itt  f»o  tti  mi  its  m  tat  mt  ni  ki 


in  lit  I  to  HI  IM  tu  H4  Hi  It*  in 


.  media.  


ion  lot  li 


mum 


100  lUI  lOl 


OF 


I 


^         Ly  Google 


! 

I 


Digitized  by  Google 


MEMOIRS 

Of 


THE  GEOLOGICAL  SURVEY  Of  INDIA. 


II60U8  AN0  DESCRIPTIONS  OF  THE  ORHANIC  REMAINS  PROCCRED  DUIUVG  TBB 
PB0GRE8S  OF  THE  GEOUXjlCAL  SURVEY  UF  INDIA. 


■r  oiDD  or  Eu  ncuitncT  ni  wfwam*  ommiai.  of  udu  a  wmua, 


New  Stories. 
T0I.L 


9.-rAirvA  or  shi  xioobsi  bbds  or  vubma, 

FUIlS  I  TO  ZX?. 


By 

fBITZ  NOEILUHQ,  Ph.0.,  f.GJS^ 


CALCUTTA: 


«MttoaiCitfc  mTir  onm. 
UMTOcnt  I  noAir  vAnh  tbihcb,  vbobvik  a  ooi 

MDCCCCI. 
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Tot.  I.  BA;a1  Bro,  pp.  MM,  IMS  («■(  »/  fri«0-  Pt.  1,  IBM  {frice  1  R*.)  ^  Pnliaiufj  Botiu  oa  tk<  Cc«l  lad 
Iron  of  Tikklr.— On  tbt  |c*ol«gl;a1  itracUir*  rnlatlani  af  th<  T*icklr  tWl-Seld.— Uold-^WMinK 
4c]Hwit(  ef  U|>p*r  AuaiD.— Ob  •pteimeni  of  (oM  and  (oM  dait  froK  Shu<-gw««ii.  Pt,  2,  1(1(9  (friri 
4  Bi.) ;  On  the  gMlocica)  itructarc  tit  a  furtion  »f  tbo  Kbui  Hilli. — On  ttia  gtol^grcal  ttrnctnn  op  Ui* 
NilgbiH  KilU  (Hodrm).  Pt.  a,  18&U  (pri'iw  J  lUjt  On  tlv«  (tological  atrnetar*  and  plijakal  fotaiM  «t 
ilM  DUlricU  of  B«nkur«,  llidnnpOTt,  and  OriMn  — On  the  laWriU  of  Oriaa.— On  Mm*  fowi)  (Uti.tMtk  of 
th«  g«iiQ»  C*rftt'>dnii  from  Malcdi,  loutli  of  Nftgpnr. 

▼«k  tl.  Royal  Bto,  pp.341.  lOSU  (ml  i;/  frM).  Pt.  1,  1860  (;>rMf  S  Ra)  1  Oa  th*  Vindhran  Rocka,  tad  tfacir 
aaaoeiataa  in  BiiudelkHud.  P(.  2,  IIMKI  (prirt  3  Rt.):  On  the  gtolnitical  atriKtare  at  ilia  ctatral  portioa 
•r  th«  Nartiudda  Uutrict. — On  tba  tartiar;  aad  allsTial  depoaita  of  tlia  cralral  portioD  af  tb«  Nnbudda 
Vallay.— On  tba  geological  rtlatioiu  and  probaUa  (Wlogioal  aga  of  tlw  itvanl  fjtbemt  at  roeka  la  CtDtrat 
ladk  and  Bcufcal. 

Tot.      UI.   B»j«l  Bto,  pp.  MB-    Pt.  1,  lB«»(^rie<  S  Kj.):  (o»<  o/pna<).   On  tto  geolc^cal  rtiuetuta  and  raUUoiM  of 

IbA  Rinigiuj  Cnal-tiiUl.— AddUtnnal  llcmatki  on  tb«  (t<>olo(lcal  rclatjooi  aad  probubk  geologioil  act  of 

tba  MTtral  •Titemi  of  rocka  in  Cmttml  India  and  Banzai.— Indian  Ui»«nil  Slatiacic*,  I.  Coal.    Pt.  3,  IM4 

(prwa  1  Ba.)  \  On  tb*  Snb-HlmiUraa  Ruign  betwaoB  Uia  OaaKM  and  Hari. 
Talk      IT.   Bajral  8t»,  pp.  iSO.    Pt.  1,  IBSS  (priVa  2  III.);  Itcport  on  tli«  Onu«t«iu  Bocka  of  TricliiqApol^  Diatiirt, 

Hadraa.  Vl  *,  IBM  {priet  2  Ha.) :  (o»<  af  primt).  On  tbc  alruElun  of  tbc  Diatrirta  »f  Tricbinoaolj, 

Salaa.  ate.   P(.  8, 186C  (f  r<»  1  Be.) :  On  tbc  Coal  of  Aanm,  tU. 
ToL.       T.   Hojal  Sto,  pp.  8M.    Pu  1,  IMC  (priW  S  lU.);  (•»!      sriaO-  B«cti«u  •«(«<•  N.-W.  Uinjlaja,  from  SaCM 

to  Isdoi.— On  lb«  Gjpmm  of  Spiti.    Pt.  8,  IM6  (prln  1  Rt.)  -.  On  the  Ueolng;  of  BoKbay.    Pi.  9,  ISS6 

Iftice  1  B».)  i(o«i/  ifpnaiy  On  the  Jbcrtia  Coal-llfld.— Ocolofital  Obarnraliona  on  Woitarn  Tibet. 
VI.   Bojal  8(0,  pp.  395.    Pt.  1,  IBA?  (jpri'ee  8  Ai.)  :  Ontha  N«igbb»nrbood  of  Ljrn.van.  etc.,  id  Sind.— Utolo«n  of 

a  Portion  of  Catch.  Pt.  2,  1607  (^nVei  Ra.)  1  («k(  1^  ^nf)  i   Bokara  Coal-fteld.— Ramcarb  Ciwl-lald.— 

Trapa  of  Weat«rn  aod  Centi-al  India.    Pt.  S,  18119  (friet  I  Rt,  8  Aa.).    TaptI  aad  Nerbndda  Vallaya.— 

IVog'bedain  Boubay. — Otsflatnt  pviUm. 
Tab     TIL   Bar*)  8">>  PP'34)!.  Pt.  1,  lB6!>(;>i-u»  3  lU-)/  TindhyaB  8«ri«a.— Mlnan)  Statialtea.— Coal.— Sbillan;  Plateau 

Pt  I.  1B70  OrrMV  1  He.):  Karharbkri  OMl-S«ld.— Deogbar  Coal-iltd.   Pt.  3,  1B7I  Iprtet  I  11*. )  >  idea 

Water-aopply.— Karanpiira  Conl-flelda. 
Toi.   Till.   Bnal  8ro,  pp.  SS3.    I't.  1,  1872  (iiriee  4  Ra.)  i  On  tka  Kadanah  and  Karnal  Formation*  ia  tk*  Uadrat 

PrHideacjr.    Pt.  2, 1872  (/rtea  1  Re):  Itkhuri  CoaJ-Aeld.— Daltoograuj  Coul. field.— Chop*  Coal. Held, 
fob.       IX-    Boyal  an,  pp.  Ir,  SM.    Ft.  1. 1872  0>nVf  4  Ri.)  :  Ueologjr  of  Catch.    Pt.  Z,  1872  (prir*  1  R*. )  :  Uaoiofj 

of  Kogpdr. — Oeology  of  Sirban  llill. — Carbonifcffoaa  Amtnouitet,  pn.  6e. 
V«V,        X.   Bojal  Bao,  pp.»6».    Pi.  1  Ci>«»  »  «•-)  =    Ooology  of  Madra*.— Sdtpura  Coal.baain.    Pt.  2,  IBriCpKM 

1  Ba.) :  a<<>logy  of  Pe«<i. 

Tok,       XI.   Roja)  8t«,  pp.  338.    Pt.  I.  1874  {pritt  2  Ba.)  i  Oeology  of  DaijDing  and  VVaalem  Daan.    P|.  i,  1878 

(yrw*  t  Ka.)  1  8*ll-r4f;ii)n  of  Knbit,  Trnna-lndua. 
Vol.     XII.   RsT>l  B'o.PIi.  368.    Pt.  1,  1877  (priVi  3  Ua.)  t  Soath  UahiiUa  Cbnntry,    Pt.  2, 1876  (pn'e*  >  B4.)i  Caa|. 

Bcldi  of  the  Hiifo  llilla. 

Vol.    Illl.  Rojal  8»o,  pp.  248.  Pt.l,1877(;«'Jo«2  Ba.  8Aa.)  :  Wardha  TaDajCoaHleH.  Pt.«,1877(^n««  lla.  »  AOr 

QeoJogy  of  tba  lUjmabil  Hilla. 
TOI.    XIV.    Royal  8«o,  pp.  313, 1878.    Oeolngy  of  tho  Sall-raaga  in  th*  Ponjah. 

Vol      XT.    Royal  8to,  pp.  192.  Pt.  1, 1S78  Cpn«2  Ra.  8  A*.):  Oaoloi^y  of  the  AitrnacnMMl  B*t4i  CaBl.||ekla(P«lanov). 

rt.  2, 1880  (prie*  2  Ra.  8  A>.)  :  Ramkola  and  TalapanI  Coal-Selda  (8ir«oja).  . 
Vot.     XVI,   Royal  Bro,  pp.  264.    Pt.  1, 1A79  (pnoe  1  il!^.  8  Aa.)i  Qeolocy  of  Eaatorn  Coaat  from  I.at.  16*  to  MaanliutaB. 

Pi.  2,  1800  {priet  1  Re.  8  Aa.)  :  Th*  Ncllorc  Portion  of  the  Canatic.  Pt.  >,  1880  (prict  2  l(a.) :  CMatol 

lefioii  of  tlie  Oo^Uvari  District. 
Vol.   XVII.    Royal  Bro,  pp.  Mi.   Pt.  1. 1A79  (priVe  3  Ra.)  r  Ocolofy  of  Wwtcni  Siod.  Pt.  Z,  1880  {priM  2  Ka.) :  Tnat- 

Indna  «it<uion  of  tb*  Punjab  Salt-ran[^. 
Vol.  XTIU.    Royal  »vo,pi>.  300.   PL  1.  18B1  (pru-»  2  Ra.) :  Soniham  Afuhaniatan,    Pt.  2,  IMl  ( pnw  I  Ita.  8  At.) 

(airf  «/ pr^at) :    UinbhniD  and  SioRhbhuai.    Pt.  2,  1881  (prw*  S  Ri.)i  Piin)iiU.<SndtTaH  Valley. 
Tot.     XIX.    Bot*1  8vo,pp.2*2.    Pt.  I,  ISK  (pi-iM  2  Ra.)  :  Tbo  Cachar  Earthqoake  of  1S«9.   Pt.  2.  I»S3  (jrricY  1  Ra.). 

Tboraal  aprinKicf  India.    Pt.  J,  ISSa  (pn>e  1  He.)  1   A  catalogue  of  Indian  Earthquake*.    Pt.  4,  1883  (pnM 

1  Ba.)  ;  Ueolo^7  of  |>art*  of  Uanipnr  nnd  the  Nagn  llilla. 
TOL.     XX.    Royal  Bvo,  i>p  s'40,  Pt.  1.  IBisS  (pn>e2Ka.8  Aa.)-.   QeoXtgy  of  Miulora  and  TiaoCTeriy.    Pt.  2,1883 

(ffict  2  Rt.  B  Ai ) :  Oeolo^icnl  ootea  on  Lb*  bilU  ia  tbo  neighbourliood  of  tb*  Sind  and  Punjab  I'roiitier 

b«t«««n  Qafltta  and  Dcra  Ubazi  Klian. 
Vol,    XXI.    Royal  Bto,  pp.  iM  (Mt  o/primi).  Pt-  1,  1884  (pfi*a2  Ra.)  1  fljoIoCT  of  lh«  Lowae  Narbodita  Valley.  Pu  t, 
18S4(pne(l  Re.) :  Ueolo^y  of  Kathutirar.    Pi.  3, 1885  (/>n««  S  Ra.)  :  Coal-a«U  of  South  Kmb.   Pi.  4, 
1883  (price  1  Re.)  :  Bnrren  lalnnii. 
Vol.    XXTI.    Royal  Sre,  pp.  344,  1B83.    Tli*  Omlocy  of  Kuhmtr.  Clianiba.  aod  Kbagan, 
\OL.  XXIII,    Royal  Bre,  pl>.  182,  IS91.    Otology  of  the  Central  IlimilaTaa. 

Vol.  XXI^   Royal  8to,  Pt  1,  1887  (pri,ra  I  Re.  8  Aa.) :  Tbo  Soatbern  Coal-iieldi  of  tlt«  Sitpnra  Gondwan*  Bann.    PL  1, 
^      1890  (praea  £  Ra  4  Aa.)  .  Pfajaical  Ueolnfy  of  the  Snb-Ui  niilaya  of  Uarbna!  aikd  Kaaiann.    Pt.  I,  U$o 
iprie*  1  Re.  4  Aa.)  :  Oeclogy  of  Suatli  Malaliar,  b*.'t«rcen  the  B(7pore  ami  Poooini  lUrera. 
Vol      XXT.  Boyal  8to,  18B6.    Qrcilogy  of  ibo  Eellary  Diatriet,  Uadnu  Preiiilency. 
Vol.    XXTI.  Boyal  8to,  1666.   Oioiosy  of  Uaiara. 

Tou  XXVIL  Royal  8Ta  Part  I,  18l>5  (price  1  R».)  ;  Marin*  Foaaila  from  the  Mlofon*  et  Upfxr  Barnaa.  P».  >,18VT 
(pne*  4  Ba.) ;  Orcurr*nci>  of  Patrolenua  la  Buruaa,  and  ita  toehntral  •xplnitAtion. 

T0I.XXTIII.  Boyall  tn.  Ft.  1,  lB9a  (price  1  Bs.)  Notea  an  the  Ocologicnl  Strvctore  of  tbo  Cli1t:(!biin  irglon.  A  note  oa 
Uia  Allah'baDd  io  the  north-weit  of  the  Kann  of  Kochh.  Qcology  of  parts  of  th*  Miin>.'iah,  Slagwa  and 
Pakokku  IHitricta,  Banna.  Tlie  Geolirf^  of  tb«  Uikir  UilU  in  Amm.  On  tbc  Gnnloir;  r,f  I'iian  and  tba 
Baair  V*  ley.  IVrt  7,  liKlO  (pnVe  3  Ita.)  i  The  Cbaroockltii  SrrW*,  a  gronp  of  Arcbnin  Ilyivr'thvnic  Rotka 
ia  P^mitivnUr  India. 

ToL  XXIX.  Bayal  Sto,  19IX>  Ifrict  i  Ba.) :  Repirt  on  the  Onat  Karthijiiaka  of  lltb  Jun* 

Vol.  XIX,  Boyal  Bto,  Part  1,  ISMVI  fpnVe  2  lla.)  1  Aftorrhocka  of  f-.o  Great  E.irtbriuaV..  of  l»lU  June  HS7.  Pt.  2, 1900 
(prie*  1  Re.) :  (icob^y  of  the  neiglibonrluMid  uf  salon,  Madraa  Proidiocy.  a  itli  apccial  rvfiTcivce  to 
Lcachenautt  tic  la  Toar'a  obacrvatioua. 

T0I.  XXXIIl.  Boyal  Bra,  Pari  I,  1901  (pnVa  »  B*) :  Ilia  Kolat  OoM- Field,  being  a  d<a«rl|4!o<i  ol  Qnarti-miningaikd  0«I<1- 
rKorer;  a*  ptactlwd  in  ladta. 


n*  ptoe  fiaod  for  Uiaaa  pvUicatioi*  la  (  lU.  (lOir.)  aaeb  Toluia*. 
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3.  TH£  FAUNA  OF  TMMIOGENE  BEDS  OF  BURMA, 


FAITZ  NOBIUNG,  Fb.D..  F.6.S^ 
PiuomuMnr,  Gnuaiou.  Smtm  w  bmu. 

INTRODUCTION. 

The  following  oontaia  the  result  of  my  examination  of  the  Tertiary 

system  of  Burma  as  far  as  I  bare  been  able  to  ttudj  it  during  my  stay  in  £urma. 
The  Btratigraphical  obsorrations  have  been  sapportad  by  m  oamCnl  examination  of 
tlie  fossils  collected  hy  myself  and  others. 

My  oollections  came  cbiutly  from  the  Irrawaddi  series  near  Yonangyoung,  the 
lonea  of  Ckmc^htrta  aarHaiam  of  Uiabn  and  Ptmteyatkui  eamOeua  of  Tenant 
f^yat.  A  short  dosoription  of  thi?  fossils  {r3m  the  last  named  bods  was  published 
by  me  some  years  ago.'  Subsequently  I  discovered  the  intareatiog  fauna  of  the 
MDO  of  JMotiardia  metcaulffarit  naar  Singu,  and  tho  late  Ut.  Qrlmea  collected 
some  good  specimens  ia  the  zone  of  Mytiltu  niedbunom  near  the  same  locality. 
WihMi  I  started  to  determine  and  describe  these  nev  colloetiims,  I  found  it 
advi^ble  to  include  in  these  researches  the  coUeoUoni  made  some  30  years  ago 
by  ICeMn.  Theobald  and  Fedden  in  Lower  Banna.  The  work  of  aortiog  theio 
sjn'i  imens,  which  had  remained  unpacked  since  they  were  collected,  was  rathor  a 
difficult  one;  there  was  a  good  deal  uf  inferior  material,  without  any  reference 
to  Btratigfapbloal  posiUon  or  looalitf.  but  after  rejaeting  eranjrtUiiff  doabtfol, 
there  remabud  »  flu  ooUsotion  iriiioh  ohlaBy  aerrfld  lor  the  daacdptioa  of  the 
lowila. 

"When  I  oomnwneed  the  deienaination  and  dewrlption  I  little  guessed  what  a 

tmnendoiu  task  it  would  prove  to  be^  cbieily  on  account  of  the  non  existence  of 
any  reliahlo  liti^raturo.  I  soon  discovered  that  the  tine  palceontological  works 
on  tho  iertiary  !iyi>u.>m  of  Europe  were  of  no  use  whatsoever  for  the  deter« 
mination  of  the  IGooane  foenla  firom  Banna,  and  aa  regards  the  memoirs  dealing 
with  the  Tertiary  fossils  of  India,  they  are  almost  nil. 

There  are  of  course  the  excellent  monographs  of  Meesra.  Duncan  and  Sladea 
on  the  Ooiata  and  Sehisofdea  of  Waatern  India,  hot  they  proved  of  little  avail, 
lioi-ause  both  classes  were  only  rrpn'seiitf^d  by  seven  species  in  nil,  amont;  my 
collections.    Besides  these  memoirs,  fully  ay  to  the  modern  standard,  there  were 

■  On  ieo(  Uiria*  fimil*  (roa  Ui«  Iliocea*  of  Upi>*r  baniu,  M«ib.  Qeolug.  Siurtj  ef  liiiia,  1893,  To).  XXTU, 
ILL 
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onlj  S.  de  Oiil  8owwl)j*»  notei  on  «ome  Tertiary  foadb  bom  Oatobi  nd  Venn. 
d'AwMm  and  Haime's  JDescription  de»  FostUes  d»  jfroHj^  NummulU^pie  de  I'Inde. 

As  ngards  the  first  paper,'  it  is  hardly  of  any  use  at  all ;  the  figures  though 
perhaps  up  to  the  standard  of  1840,  are  almost  useless  for  determination,  and  the 
short  explanatory  notes  are  not  sufiSciont  to  blenr  up  doubtful  points.  It  msjf 
perhaps  be  possible  to  rtjengnizo  the  species,  once  the  fossils  which  have  been 
collected  at  the  same  locality,  as  those  figured  by  Sowerby,  come  to  he  described, 
iMit  aa  means  of  deteimination,  wbso  Tcftiary  lossUs  ham  otlieir  puts  of  India  are 

eiaminf^fl,  n^ey  arc  nlmnst  of  no  value. 

The  second  memoir,  Messrs.  d'Archiao  and  Haime's  desoription  of  the  fossils 
from  tile  "Nnmmnlitio"  group  of  8ind*  is  abnoafc  wone  than  8oweib7*s  notes. 
Quite  apart  from  that  the  authors  hare  described  fossils  from  different  formations. 
Cretaceous,  Eocene  and  Miocene,  aa  ooming  from  one  and  the  same  series,  many 
of  the  species  figured,  particularly  tiioae  of  the  Pelecypoda  and  Gastropoda,  are  in 
such  a  poor  state  of  preservation,  often  only  casts  of  th«  mast  indiCfi-'rcnt  type, 
that  it  is  impossible  to  make  use  of  this  book  at  all,  Tn  fnet  "Miiwrs.  d'Aroliiac 
and  Haime's  "  Description"  is  worse  than  useless,  as  anybody  who  had  to  consult 
this  book  baa  found  out.* 

T  consider  f  lio  "  Dcscriptiom *'  as  a  serious  impediment  towards  the  advance- 
ment of  our  knowledge  of  tfao  Tertiary  system  in  India,  and  unless  a  revision  of  the 
work  ia  nndertakni,  and  the  type  speoimens  oaiefnlly  oonpaiod  witb  oihen^  fha 
exact  horizon  of  which  is  known,  it  will  roniain  iso.  As  it  is,  every  author  dealing 
vith  the  Tertiary  system  of  India  is  obliged  to  oonsult  the  **  Beaeription  "  and  as 
n  Nflolt  of  his  hihours  errors  creep  in,  vrUeb  oan  only  be  avoided  if  one  ohooses  to  * 
disregard  ^lessrs.  d'Archiao  and  Haime's  determinations  altogether. 

On  tlio  other  linml,  <1>p  flilTcrent  publications  on  the  Tertiary  fnuiin  of  Java, 
which  by  the  undcfatigablc  exertions  of  Professor  Martin  in  Leideu  hare  been 
buoogbtup  to  aueh  a  perCaetfon,  is  to  remain  standard  irorba  for  all  tba  time  to 
come,  were  of  the  greatest  nssistniK^'i  to  me.  It  is  partly  dno  to  these  cxedlr  nt 
palseontological  memoirs  that  I  have  been  able  to  arrive  at  some  definite  views  with 
regard  to  the  Hiooene  of  Bnnna.  Tet»  exosUent  aa  tbesa  pnbtioations  are,  it  will 
bo  understood  that  they  could  not  bo  of  tbe  same  value  as  paipon  dealing  with  the 
pali^ontology  of  the  Indian  Tertiaries. 

Literary  support,  thus  almost  failing,  I  was  entliely  left  to  my  own  resonreea 
to  iobv  a  problem  which  bristled  with  difliculUes.  Only  thirty  years  ago,  the 
matter  woiilil  hnvo  been  treated  quite  dilTerently,  the  fossils  would  have  been 
described,  figured  aad  new  names  given  to  all  of  them,  but  the  remarkable  features 
of  tlia  bnaa  inirid  have  been  euHieljr  OTerknked. 

Sfadiciakn^alMady  teeognlsed  that  If  the  fauna  of  the  Tertbuy  ajataiiiof  Banna 

«  'hwiWlM  ti  ffcs  fkmkn.  gBO.  Wom,  M  mam,  1840.  Yal.  V.  8triiid7S|i*tiiiii«>.tU(ti  Mnar  •! 
■Ill  tt—  — far ;lrtw rfftrih MwpwgtBf  Oi^M«  Omifi  ytpw  o«t  tin  Oology  ot  Ontoh,  towUiklvMAgr 

oilwtiaw  vMlIf  w^npninl  ths  Mi^  iNoriptMS  to  ct  ipM  vte  Inwkf^^ 

*  VMAm     Hhin,  rnwHitiw  fai  artist  hmStm  *l  jsosn  WimmJIIiim  U  XUAt.  IMi,iaM. 
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van  to  be  described,  ■atiifactoiy  feaalU  would  only  be  arrived  at^  if  at  the  &amo 
ttme  it  were  flomparad  with  the  hnm  of  the  Indian  Ooean,  a  Tiew  whioh  I  oonld 

soon  confirm.  The  dctcrruioations  of  the  fossils  wore  therefore  carried  oatbj  OOBp 
{■ling  them  at  the  same  time  with  recent  spedea  from  the  Indian  Ocean. 

Tet,  easy  as  it  may  seem,  this  oompariioii  was  bj  no  means  an  easy  matter,  and 
often  was  I  put  to  tile  question,  is  a  certain  species  identical  with  a  recent  one 
or  not  r  It.  m^v  seera  absurd  th;it  any  surli  doubts  arise  as  to  identity  or  not, 
yet  if  a  fauna  like  that  of  the  Miocene  of  Burma  comes  to  bo  described,  numbers  of 
qtedas  wiU  oome  under  examination,  wUeh,  flwagh  not  quite  ideniieal,  do  not 

exhibit  features  to  justify  a  specific  separation.  In  such  cases  the  persoual  equation 
oomea  in,  and  it  is  quite  probable  that  another  author  would  take  a  ditferent  vieiir 
fifom  mj  own  ae  to  identity  of  epaeiei.  I  liaTa,  howevw,  olairifled  aQ  those  apeoifli 
of  which  I  had  any  doubts  separately,  and  their  specific  name  has  been  formed 
by  adding  the  prefix  proto  to  the  name  of  the  teoent  speoies  next  related  to  the  fossil 
one. 

I  am  gnatly  indebted  to  Major  Alcock,  I.M.3.,  Superintendent  of  the  Indian 
Museum,  for  perniittiiuT  mo  to  study  the  rich  collection  of  recent  speeiei  from  the 
Indian  Ooean  in  the  Indian  Museum.  The  &ati$faetory  results  which  hare  been 
obtained  aie  ohielly  doe  to  theee  eompaiattre  stndifll^  and  I  partiealBrlf  widi  to 
tender  my  best  thanks  to  Major  Alcock. 

It  will  be  seen  from  the  general  part,  that  quite  a  new  line  of  research  has  been 
opened  oat  for  flw  study  of  the  Indian  Tertiary  systeai,  wliioh  affords  seme  most 
interesting  views  regarding  not  only  the  origin  of  the  recont  fauna  of  the  Indian 
Ooean,  but  also  to  the  relation  the  UiooeneoC  India-Burma  had  with  the  older  Tarti« 
ary  system  of  Europe  and  the  recent  fanna  of  the  Weatern  FaoUio.  In  fast,  I  think 
that  one  of  the  most  important  of  my  results  is  the  firoof  of  a  mi(pratbn  of  species 
from  Europe  in  eastern  direction,  which  oommenceJ  with  tbo  E'K'cuo  and  probably 
lasted  through  tiie  Miocene, — a  miration  which  still  continued  in  eastern  direction 
during  the  If  iooene  period  in  India^Buma.  thongii  M  difeoteonnuuiioation  between 
the  Miocene  Ooean  of  Europe  and  India  was  disconnected  during  the  Miocene  period. 

I  farther  trust  that  the  desoriptioQ  of  fossils  will  serve  as  a  sound  basis  on 
irliioh  fntuie  xeaaaieliaa  regarding  tha  Tsrtlar/  of  India  oan  lelj  npon. 

7£ITZ  irOBXLING. 

Calcutta,  Augaat  1899, 
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GENERAL  PAllT. 


I.— THE  DEVELOPMENT  AND  SUB-DIVISION  OF  THE  TBETUEY 

8TBTBM  OF  BUBMA. 

Though  I  have  laid  down  mj  riewa  with  regard  to  the  sub-diTision  of  the 
Tutiuj  ayttam  of  Bnmm  in  ft  pcerious  paper*  it  will  ba  umAiI  to  VBaapltaUite 

here  tlie  main  fcntmes,  not  only  because  it  will  serve  for  a  hotter  understanding 
of  the  problems  ht-n  discuuiod,  but  cbieiljr  beoauso  since  the  publicaiioa  of  tha 
•bore  paper  nrml  new  and  Impoirtaiit  faats  liaTe  been  iBaeorend  with  regui  to 

tbe  sub-division  of  the  Yemngyoungian. 

Wherever  in  I3urnia  a  complete  series  of  tbe  Tcrti.nry  system  is  developed 
•nA  well  exposed,  ixoo  groups  can  be  teoognised  and  distinguished  with  the  <;rreatest 
ease.  Both  differ  widely  in  tbrnr  faunistic  character  and,  in  a  broad  sense  alsn,  m 
their  lithologicftl  featatea<  xeadaiiDg  it  almoat  oartain  that  they  araof  diBennt 
origin. 

The  loieer  gwap  ii  obaracterised  by  a  marjn^  fauna ;  tUa  elianictev  xemaiiia 
unaltered  almost  tbroogbont  the  scries  and  only  loyally  undergoes  a  change  by  an  ad- 
miitow  of  railed  fngmente  of  mammalian  bones.  Lithologieally  bluish-grey  tinges 
prevail,  arenaceons  and  aigillaoeoiiB  bade  altenntingifbongb  tbe  foinier  prapondemta, 
and  the  sediments  aro  deeiddUy  o£  marine  origin,  though  an  estoaiine  elamaot 
appears  towards  the  top. 

Vbe  upper  group  contalna  eibiefly  lemaini  <tf  UrmMut  animali  mixed  witb 
anoh  forms  which  according  to  tbe  habits  of  their  present  lelatives  must  have  led  a 
JIuvfatile  life.  Litbologically,  yellow,  olive-green  and  sometimes  red  coloured 
arenaceous  beds  prevail ;  more  subordinate  are  oUve^Mlonred  clays  in  addition  to 
nhich  fermginoua  cooglomeratea  of  a  dull-red  or  blown  ootonr  aie  nol  nnfuaqtient. 
This  scries  must  be  considered  of  fluviatiU  origin. 

These  oharacteis  may  best  be  summarieed  in  the  following  table :— 


GUiaetir  eflnuk 

OslearatSsdinwDts. 

Origia  of  Ssdimsals. 

Vfftr  Qroup, 

Terreatiwl  sad  favis- 

Yellow,  ml,  olire. 

FlnvktiU. 

MuiaaaaaBatMiiae. 

BlBiahi>gfqr> 

Notwithstanding  this  wide  difference  of  the  facies  of  both  groups,  the  upper  seems 
to  natooaflanBaiUyoB  tlia  lower  ona.  It  oertainly  does  so  near  Yenangyoung  or 

Sinnu,  unless  the  farraginous  conglomerate,  which  there  forms  the  basis  of  the 
upper  group,  is  regarded  as  a  sign  of  an  unconformity.   Tbe  late  Mr.  Grimes' 


■  Til*  d«T«lapn«it  ud  nMJTUoD  ef  tlw  Tartitry  •jiltm  ia  Bora*,  8«apri«  0«glO(.  8an«y  «(  ladu,  189<, 

T»l.  XXVTII,  ,ju;r  59  (I. 

■  ti%m.  GkIok  SBrr«j  of  Indk.  ISSS.  Vol.  ZXVIII.  pigt  43. 
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claims,  howorcr,  to  have  discovered  an  unconfomity  between  the  two  gn>|ip«  oorth 
of  Tenaagyat.  ThoD^h  mlf  dedtic«d  fram  the  mying  tbiekacMof  tbe  upper- 
most lieds  of  the  lower  group,  my  own  observations  with  ri-?nrd  to  the  occui  rcnoe 
of  certain  (ofitiliferoua  liorizons  lid  me  toalmost  the  same  conclusion,  though  I  have 
refrained  ttom  pfsflously  i>xpreb«ing  a  definite  opinknii  because  in  a  matter  of  such 
importance  a  few  it>uluted  obsiTvations  cannot  be  eomidered  as  decisive.  We  may 
now  take  it  as  granted  that  notwithstanding  the  apparent  conformity  of  bods,  a 
ooiuideiable  denudation  of  the  lower  group  took  place  locally^  before  the  depoait 
flf  the  upper  one.  Though  locally  rery  ezteuiTe^  aa  for  inatanee  near  Tenangyati 
at  other  iil:vcvs  tli»>  denudation  of  the  lower  !?roup  can  only  have  been  very  small. 
The  fact  that  locally  tho  denudation  was  only  small  seems  to  be  of  importance, 
ioMDineh  ai  it  proves  that  Ike  depoait  of  heda  does  not  appear  to  have  heea  inters 
rupted  for  a  long  time.  Further  observations  are,  however,  required  to  oonfirai 
this  view.   I  suggest  the  following  names  for  these  two  groups 

9.  Irrawiidi  Serietfat  the  vpiNir  wt,  beeauae  it  ia  ohiefly  developed  in  the 
broad  depression  between  the  Arrakna  Tunn  In  tho  Weat  and  tho  Hiaa  Mlla  in  tho 
East  intersected  by  the  river  Irrawaddi. 

i.  Arrakan  Seriet  for  the  lower  one,  because  it  takes  its  chief  development  in 
the  Anakan  Toma  and  ita  ontridrta. 


1«  Tm  AnnaxAV  Bnawt, 

Aoooidiag  to  my  ohMrraUona  eomUned  vitli  thoaa  «t  Hr.  Theobald  tho 
Arrakan  8«ica  oan  again  be  divided  into  three  aubnUvlrioMi  d»i  in  deaoandbg 

order;— 

(0)  The  P«f  XKeMeo. 

{B)  The  Bftssein  or  Ntmmitlifie  DMttou, 

(A)  The  Chin  DivtBvon. 

This  sub-division  ia  based  on  the  preaenoe  or  the  absence  of  the  genus 
Nmvmvlite$,  whidi  oeonn  in  abnndanoe  In  the  ndddle  aub«division,  but  is  entirely 
absent  in  the  lower  and  upper  one.  It  will,  thmfore,  be  seen  that  the  above  sub* 
division  is  solely  based  on  palajontological  reasons,  whether  it  is  also  supported  by 
atratigraphioal  evidence  I  am  unable  to  say,  as  I  neither  observed  the  contact 
between  CM*  and  Nmmmmia  er  Ham  latter  and  the  divtaion. 

I  ean  give  nothing  but  the  barest  outlines  of  the  Chin  and  Bainein 
dirisioni^  baoanae  I  never  had  an  opportunity  of  studying  them  in  detail,  nor  have 
any  eeOeetioM  of  foirfla  been  made  by  previeoa  anrveyoto.  Tlia  Ttgn  divlrion  it, 

on  the  Other  band,  much  better  known,  because  rich  collections  of  fosatJalMne  been 
examined  and  the  sequence  of  foaailiferous  boiixona  carefully  noted. 


{A)  The  Chin  iHvigion. 
The  name  Chin  division  is  suggested  for  this  group,  because  it  ohialiy  ooeon 
la  the  hiUalnhaUted  by  the  Wild  OUni. 
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Dark,  fly sch-like  shales  and  hard  anfo«siUferouB  limestones  are  the  prodomi- 
nfttfiig  Todu,  rad  it  wppmn  that  tbe  former  cbieflyoooaiij  the  tower  part  of  tin 

group  and  are  followed  by  the  limestones. 

We  are  perfectly  in  the  dark  with  regard  to  the  thickoeaa  of  this  division,  bnt 
it  may  eafely  \m  rappdsed  that  it  is  oontidemble ;  »o  far  m  it  it  known,  the  central 
part  of  the  Arrakan  Yoma  is  chiefly  built  up  by  this  sorie;*,  which  forming  numerous 
parallel  ridges  liaga  ap  to  over  7*000  feet  JNo  fossUa  have  ao  far  been  diaooveied  in 
this  group. 

Mr.  Theobald's  so-called  "  Axial  groap  **  of  fha  aoatlwni  pari  of  tho  AxnSttn 
Tons*  and  which  he  considered  to  be  of  Triassic  age,  represents  in  a  broad  sense 
this  division,  and  it  is  diieliy  due  to  the  observations  of  Mr.  Qriesbach,  who 
CKsinkied  that  part  of  the  Amkan  Toms,  where  tbe  <*  Aiid  groop  *'  was  sappoied 
to  he  present,  that  we  know  that  it  certainly  does  not  belong'  to  tho  Triaaiii^  hat  OS 
llr.  Grieabaoh  tliinks,  represents  the  lowest  part  of  the  Terti.iry  system. 

The  possibility,  howereri  that  the  Okim  division  in  its  pn'sent  delimitation,  i.e., 
incilnding  all  beds  below  those oontaiuiig  Nummuliiet,  contains  Cretaceous  Iwds,  if  it 
*is  not  itself  of  Cretaoeons  age  cannot  be  denied ;  in  fact,  after  I  had  seen  the 
cretaceous  system  in  Baluchistan,  I  rather  felt  inoliaed  to  oonsider,  if  not  the 
vhdflk  at  leui  the  dides  <tf  tbe  CMm  divinn  ao  of  CMteeeons  iffe. 

(S)  The  Biimrin  Division. 

Although  oar  knowledge  is  very  scanty  with  regard  to  the  middle  part  of  tbe 
Jb^han  series  we  are  now  on  flroer  ground,  as  we  liave  ot  least  some  palieonto- 

logical  evidence  to  guide  us. 

According  to  ilr.  Theobald  the  total  tbickness  of  the  A'ummulUio  or  Eocene 
group  is  1,22a  foet,  but  to  judge  from  the  table  given  on  page  100  of  his  Memoir, 
be  indaded  at  least  2S9  leet>  but  pvobablj  MIO  feet  wbieb  shonld  bekms  to  the 

Chin  division. 

Lithologically  the  lower  part  of  this  division  consists  according  to  Mr.  Theobald 
of  sbales  and  sandstones,  oooasioaally  fosillifennis,  napped  hf  a  bed  <rf  highly 
fosBiliferous  nuinmulitie  limestone  of  only  10  feet  thickness.  This  may  be  the  case 
in  the  aoathern  part  of  the  Arrakan  Yoma  it  is^  however,  quits  certain  that  tbe 
oaloareoos  beds  inerease  in  thickness  in  a  oorthem  direotion. 

Tho  fauna  discovered  in  this  division  appears  to  be  a  rich  one,  but  after 
having  sorted  Messrs.  Theobald  and  Fodden's  collections,  it  seems  that  not  much 
time  has  been  devoted  towards  bringing  an  exhaustive  collection  together.  So 
far  wo  Imow,  Oai  it  omtaiio  smsal  sipectss  of  the  genu  Jt^tHMwIffas.  and  is 
a  bed  whioh  most  probably  belongs  to  the  upper  part,  tbd  well  knowa  EosODe 
species  Felatei  t9hmiedelia»a,  Chem.  sp.,  has  been  found. 

(0)  Th€  Limtlem, 

Sha  naaie  of  Pegu  group  was  proposed  by  Mr.  Theobald  "  for  a  very  import- 
ant series  of  beds  intsrreBiqg  betweoi  the  Booobo  or  Bunaulitio  dinrioii  on 
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the  one  baud  and  the  foaail  wood  group  on  the  other."  This  deGnitiou  of  the 
diviaioa  would  be  Ytry  oloar  and  ooaoiae  if  Mv.  ThMbald  bid  waom 
accuratoly  dofined  the  lower  boundary  of  his  fossil  -wood  group.  As  it  is  this 
bovmdary  is  very  uncertain  and  I  propose  to  restrict  the  name  of  Fegm  dirisioa 
to  tint  series  of  bed*  wUoh  test  upon  the  nammulifflroaa  b«d%  bat  am  below  tbow 
containins:  a  terrestrial  and  fluvialile  fauna;  they  are  charactariaed  by  a  marine 
fauna  which  differs  from  the  older  one  by  the  total  abaenoe  of  the  genus 
Unmmtilitet. 

In  the  aboTO  dollniiioB  the  Pegu  division  constitutes  a  well  eiroumscribed 
series  representing  the  vppar  part  of  the  Arrakan  •ecies  whieh  ean  be  defined  aa 

follows : 

**  Fausa  narine,  probably  of  estiMurine  ehataeter  in  the  lower  par(»  of  purely 

Diarino  and  sometimes  estuarine  character  in  the  upper  part;  glanconiticBandstonea 
of  dork  green  or  pepper  and  salt  colour  prevail^  while  argillaceous  beds  of 
bluiBh  oolonr  are  more  sabordiaato.**  If  the  above  ttratigraphioal,  fatmiatio  and 
lithological  features  are  kept  in  mind,  the  Fegu  division  is  well  recognisable  all 
over  Bnrinat  though  it  varies  considerably  in  detail,  as  can  only  be  expected  of  a 
aeriea  which  praasntiMioh  an  eminaiit  Uifanal  luteai  tCha  Piye  division  oan  be 
diTidcd  into  two  parta  which  are  easfly  to  be  dtstbgaiahad  vhan  the  whole  seiiM 
ii  eipoeed, 

(&)  The  upper  part  or  lemngyoungian. 
(•)  The  lower  part  or  Proawira. 

The  Tromfiian  ap[iearstobo  of  an  estuarine  character  both  in  Tipper  and  Lower 
Burma.  la  Lower  Burma  it  seems  to  be  represented  by  the  unfoasiliferous  series 
oontaining  coal  seama  and  looally  petnrieani,  oaeuriag  below  the  lona  of 
Oytherea  eryeina  ;  in  Upper  Burma  it  is  represented  by  the  petroUfevooa  bedl  of 
Yenangjoong  and  the  carboniferous  series  of  the  Chindwin  district. 

The  Yenangyoungian  exhibits  a  quickly  ohanging  faeiea  of  marine  and 
btaekiah  beds,  as  will  be  seea  from  the  detailed  description  further  on. 

The  dilTiouUics  wliioli  (inder  those  circumstances  had  to  be  met,  with  rej^ard 
not  only  to  a  general  sub-divi&ion,  but  also  to  the  correlation  of  local  dcreiopiuente, 
can  readily  be  nodeiatood,  and  the  Tarioaa  horiiona  whieh  I  diaeemed  may  be 

only  of  purely  local  charnotrr.  If  it  ho,  lioTrrver,  remembered  that  this  is  the 
ilnt  attempt  to  sift  a  large  amount  of  material,  gathered  during  the  last  thirty 
yean,  and  if  farther  the  tremendooa  elimatio  difllenltiea  onder  whidi  tiie  observap 
tions  had  to  he  carried  out,  difficulties  only  those  who  have  penetrated  the 
jangles  of  Burma  can  realize,  are  taken  into  oansideration,  a  certain  aUowenoe  wUl 
he  made  for  fntme  ohanges, 

(a)  The  Promeian. 

1.  Thicknet*. — Mr.  Theobald  describes  on  pages  83 — 84  of  his  Memoir  a 
section  of  which,  onqooitionahly  tiie  lower  portion  maaauring  1,418  feet  in 

thickness,  represents  the  Promeian.  To  this  we  have  to  add  tlio  thickness  of  the 
Sii*yahn  shales  with  800  feet,  bringing  the  total  thickness  up  to  2,200  feet. 

At  Teongyovng  the  drill  baa  gone  through  rooka  hekngbg  to  ttna  atnge 
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vpmodi'of  1,000  fert  from  tiwir  upper  bonndwcy,  vifiiOQt  fooobing  thebaM. 

At  Yenangjat  1,100  foct  have  been  driUsd  tluoilgh  with  the  aame  result.  Oa  the 
right  bank  of  tho  Chindwia  rirer,  I  meumed  a  fine  aeotion  along  the  Yu  rirer  of 
3.100  feet  of  strata  belonging  to  the  JPronuiath  without  having  observed  it* base^  but 
as  nameroaa  pebbles  oootalniDg  Booene  fossils  wete  found  in  the  stnami  iatenaot- 
in^  the  lower  pavtl  o(  the  section,  the  boundary  cannot  have  beon  much  further 
down.  It  we  thenlore  assume  3,000  feet  to  be  the  thickness  of  the  Fromeiaa  we 
are  laiher  under  than  above  Cbe  mark. 

2.  Zi7A9?^^i<?a/ <7Aaro<?<^*.—Tho  chief  constituents  are  sandstones  and  clays; 
the  latter  are,  however,  subordinate  to  the  former,  accessory  are  coal  seams  and 
inMntonee ;  loeall^  the  sandsbme  oontaim  petcoleam,  and  at  two  or  three  loealidee 
tbe  fossil  resin  Burmite.  The  sandstone  is  of  very  uniform  character,  it  is  finely 
grained  and  generally  of  a  greyish  colour  which  may  best  be  styled  "  pepper  and 
salt  colour."  Its  hardness  varies  considerably,  tometimee  it  is  soft  and  friable, 
sometimes  siliceoas  and  very  bard.  A  curious  instance  of  weathering  may  often  be 
noticed  along  the  banks  of  tlio  Irruwaddi  or  the  Chindwin  ;  tlie  sandstone  disinte- 
gratea  into  rather  regular  lumps  which  retain  their  original  position  for  a  long  time, 
tbu  imitating  a  ativet  pavement 

Tbe  cl;iy  is  still  more  monotonous  in  its  character  nR  it  i«  u^ii,i:'y  a  tough 
donnli  of  bluiah  colour,  but  the  u^ilaoeoaa  beda  are  of  much  smallec  importanoe 
In  Che  eompoBtioD  of  the  aeriea  tban  the  arenaooout  onak 

The  eoal  oconn  in  aeams  of  small  thickness,  but  it  wotild  exceed  tbe  limiia 
of  this  summary  if  I  wnm  to  dwell  at  length  on  its  occurrence.  The  sam(»  npplies  to 
the  Fetrolcuiu  and  J3urmite,  but  anybody  interested  in  these  subjcuts  will  itad 
amplo  information  in  my  previoot  papera. 

3.  PalceonMofji  nl  charaeten. — The  Promdnn  his  hitherto  yielded  only  n  few 
foosils  ooonrring  close  towards  its  top  at  Yeuangyoung ;  otherwise  it  appears  to  he 
abeolntdy  mifbtsiliferoai,  tboi^  it  is  oertain  that  remain*  of  plants  will  sooner 
of  later  be  discovered. 

4.  StA-dioition^-'li  is  obvious  that  under  these  ciroamatanoes  a  further  sab« 
division  i»  almost  an  impossibility,  and  this  will  rsmatn  so,  until  some  fossQ. 
iferoos  horisons  are  discovered.  At  Yeoangyat  and  Taaaugyoany  tlio  Promeian 
is  only  known  from  bore  holes,  and  the  evidence  relating  to  a  general  sub-division 
IS  very  unsatisfactory.  We  know  that  there  exists  a  series  of  alternating  are- 
naoeons  and  argiUaosoos  beds  of  bluidi  Mionr,  tbe  loraflr  obaxged  witb  petroleam, 
but  for  want  of  any  pala?ontolo^ical  evidence  no  stib-division  was  even  atf-nnpti  d  ; 
in  fact,  the  lithological  change  seems  so  rapid  and  unexpected,  that  1  had  tbe 
grsatast  dUUonlty  in  correlating  the  sections  of  tbe  single  bore  holes.  The  sone 

of  Anoplotherium  hirmanicum  which  occurs  close  to  the  top  is  tbe  only  fossil- 
iferous  horizon  which  could  be  distinguished,  and  even  this  is  apparently  of  very 
local  ooeurrenoe  only. 

{b)  Tai  TwAMOTouiiauir. 
1.  flllsAMM.— Then  an  soma  good  and  nliable  observatiODS  vitii  ngaid  to 
tbe  tliiokiMss  of  this  giDop.  AtTenangyatlmeasnndathkikiMasof  l,S00fMt}at 
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Singa  I  foasd  it  only  TOO  feet,  Wt  ibe  hte  Mr.  Gtimei  nmaared  S,4S0  feet, 

three  miles  south  of  Singu.'  At  Yenangyoung  tti  tbioklien  was  found  to  be  1,100 
feet  As  tbece  data  are  founded  on  reliable  mea8ur«mfiat%  it  ia  almost  certain 
tliat  the  thiotaieM  of  the  Tenangyoungian  undergoes  oonridemble  cban^^es  within 
a  distance  of  about  50  miki  in  a  straight  line^  but  irliether  these  dififercnccs  are 
duo  to  denudation  of  its  upper  part,  or  to  the  unercnness  of  the  surface  of  the 
Fromeian  I  am  unable  to  say.  It  is  certain  that  part  of  it  is  due  to  the  first 
esnae,  bat  the  leoond  one  oannot  be  entirely  improbablei 

The  data  regarding  the  thickness  of  this  sub-dirision  in  lower  Burma  are  much 
less  reliable ;  it  is  unquestionable  that  the  topmost  Oil  feet  of  Mr.  Theobald's 
•eotiaa  belong  to  the  TanangfotmgUmt  bnt  to  tbk  we  have  io  add  (a)  the 
Udokness  of  beds  below  the  Kama  olay,  (4)  the  Kama  clay,  and  (c)  all  that 
"  racy  thick  "  series  oC  bads  between  the  Kama  clay  and  the  Possil  wood  group. 
It  Is  entiemely  difllonlt  to  form  an  eattoaateb  bat  U  w«aMniiie  «— itobe  600 
feet,  and  that  of  (c)  to  be  1,UOO  feet,  we  obtain  a  total  thicknen  of  about  S|000  feet, 
which  estimate  is  probably  rather  under  than  above  the  mark. 

2.  HthologiO(U  oharacten.—The  strata  developed  are  of  the  same  composition 
ai  fhoie  of  ti»  Promriam,  vte.,  landiloBaa  and  di^;  bat  theve  k  a  distinct  obasge 
of  colour  at  least  in  such  places  where  the  brackish  faeiVR  is  developed.  In  the 
htter  oase  olive  tinges  prevail,  while  in  the  marine  fades  the  dark  green  or  dark 
blae  ooloon  will  be  oboerved.  A  remarkable  featare  ii  the  oeonireooe  of 
gypsum  which  is  often  found  in  large  crystals.  So  far  this  mineral  has  not  been 
observed  in  the  Promeian,  neither  haa  it  been  found  in  the  marine  faoies  of  the 
Yenangyovmgian.  Its  prewnoe  is  therefore  almoat  eors  to  denote  the  braekldi 
laeies  of  the  Yenangyoungian. 

8.  Tal<eontological  cAarac<i"r,s  — The  Ycnangyounginn  has  so  far  yielded 
almost  all  the  fossils  described  in  the  following  pagi«,  and  as  they  will  be  dis- 
eoBied  in  detail  lata  on,  it  li  needleas  todwdl  here  on  tUe  enbjeot. 

4.  Facial  demiopilUnt. — In  upper  Burma  the  Yenangyoungian  is  developed  in 
two  distinct  faciee,  a  marine  facies  and  a  brackish  facies,  an  observation  about 
which  there  eaa  he  not  the  lUghteat  doubt,  aa  owing  to  good  expoanns  and  eorraet 
maps  it  could  bo  proved  to  a  certainty  that  a  marine  fauna  oooura  at  Singn  and 
Teaangyat  in  the  same  lerel,  in  which  at  Yenangyoung  an  estuarine  fauna  occurs. 
In  faot,  if  more  timo  ooold  be  spent,  the  gradual  passage  from  estuarine  to 
aiariaa  bed*  could  be  easily  traced. 

T1>p  Mvirine  fauies  which  contains  a  rich  fauna  is  chiefly  exposed  in  the 
Yenaugyat  aatiolinal  between  Singu,  Yenangyat  and  near  Minbu ;  dark  green, 
fvj  glaneonitio  hael  aaodatones  are  fnemilinf ;  more  enhordinate  an  layera 
of  dark  oUre  eolour. 

The  IruMth  faoies  is  almost  anfoesilifetoas  ezoept  for  three  species  of  the 
gma  Oytemt  whieh  ooeor  loeally  towarda  ita  top.  It  is  generally  oomposed  of 
olife  coloured  olays,  containing  gypsum ;  layers  of  hard  concretionary  sandstone 
are  fiequently  intercalated.  This  faoiea  ia  particularly  well  developed  near 

*  Vm.  ONbg.  8«nv  of  Mk,  laaei,  Td.  ZZVUI.  M*  «L 
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Teoangjmuig,  wben  it  tttatiia  a  thlolcnm  of  1,100  feet;  at  llinbn,  ttngii  ud 

Yenansrynt  Us  thickness  is  conddamUr  sediifled,  M  Ita  plMe  is  alnMMt  entiralr 
oooupied  b;  tho  marine  facies. 

'With  n^gard  to  lower  Burma  it  u  impouiblo  to  aaj  at  preient  wlteflier  'both 
the  marine  and  brackish  facies  aro  developed.  The  mnrino  facies  is  unquettionably 
well  represented,  as  is  prored  by  tho  fine  oollections  of  marine  foiaila,  bat  I  bare 
no  evidence  to  mj  whether  eatuarine  beds  ooonr  or  not. 

5.  Sub-division. — There  ia  a  great  difficulty  with  regard  to  the  sub-divisioo  of 
tho  brackish  fades,  and  no  attempt  has  boon  made  to  sub-divide  the  monotonous 
series  of  nafossiliforous  beds.  Only  at  the  very  top  of  the  series  a  few  speoies  o! 
OgretM  appear,  wUoh  thoogli  oooorring  locally  only,  form  the  Tery  eiemeteristio 
horizon  of  Cyrpu't  {BatiataJ  cratrfurdi  near  Yenangyoung.  On  the  otiior  hand, 
we  are  much  better  off  with  regard  to  the  marine  facies  of  whioh  the  vertical 
■eqiMiioe  of  the  diffenot  boriioDs  has  bseii  aBoectiinod  by  aetnel  obeerration.  Im 
dflieeDdiiig  oxder  the  fdllowiog  htnisone  could  be  distinguished : — 

Alwine  faci«8,  Estuarinv  fxics. 

6>  8sBt  «t  Ctiita  tfid^mvtiuit,  K.  Mattio.   1.  Zone  of  CgruM  (Jalwa)  tntffnriR,  Nostloii;. 
Sk  ZsM  flf  Ujftttut  uieAarttut,  Chsmnitai 
4k  ZoiSflC  UcioeariUa  mttariil^ttrit,  Bpsa*  BOf. 
Si  Zm  rf  J)WM  duiiota,  Noetliog. 
t.  Sons  ot  CwMftforw  Mn(£tMiM»  tpea'aoT. 

1.  Zone  of  Paraeyelhu)  eafruhus,  Duncan. 

It  must,  however,  be  mentioned  liiat  it  is  not  quite  certain  whether  the  soae  of 
Cjfrena  (£ati$$a)  eraufurdi  is  reall  y  correlsled  to  the  sone  <rf  QswBfe  tjUhmmmnh  t 
in  fact,  there  are  Nosona  to  believe  that  it  ii  perhaps  eqoiTalent  to  the  mie  tA 

Mjfiilut  nicijharicKS. 

In  lowor  Burma  tlu:  following  horisons  could  be  distinguished ; — 

Marina  faoies. 
7.  Ens  «C  TuTrittlta  «aifiemriitat*,  Onlnr. 

6.  Zono  of  OttreaptfHtiuii,  apsa  w>v.  (?)  ZoBS  el  <klHoj^»mtBiii^  ipsa  nuf,  (J) 
5.  Zone  o(  Jrea  tkvAalii,  wfK.  Mt. 

4.  Zone  of  ParalUlipiji*dHm  priitthrhMm,  SpSO.  HOT. 

5.  ZoBO  of  fMu  oritniaiit,  OaeKe. 

».  Zm  ti  JtiiM  hmmtrn,  iomifajr,  spaa, 
1.  Zms  *i  tIjftkMn  trgtiM,  FsTaaoe. 

2.  Thk  IliUAWADDI  S2RIE8. 

The  Irramddi  series  comprises  all  that  enormous  thickness  of  strata  which 
rests  on  the  marine  Tertiary  beds  and  which  is  obaraotsrised  hy  a  purely  terrestrial 
and  Auviatilo  fauna ;  in  addition  to  which  it  contains  large  qu.tntities  of 
siliafied  wood.  So  far  no  well  defined  sub-diviBions  ooold  bo  distinguished, 
because  the  Uthologieal  jBhaiacter  is  Teiy  immotonoaB,  and  though  fossils  have  been 
found,  they  occur  only  locally,  tbus  lendsring  the  tiaoaiig  of  a  giTea  horicon  over 
aiarger  diatanoe  oa  impoesibility; 
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(A)  ZUolitfn, 

Th8  ImmadM  totiM,  m  tUban  ciMomMrilMd,  whibiti  a  meMond  thiekuMs  of 
4,620  foct  in  the  neighboarfaood  of  TenatigyiMing,  but  this  appears  to  be  only  a 
small  part  of  the  total  thickness.  The  fine  cross  cut  of  the  Irrawaddi,  betncon 
Singa  and  Salemyo,  affords  an  almost  complete  section  of  the  Irrawaddi  series 
from  their  base,  to  probably  within  a  abort  diataaoa  of  Ita  uppermoat  bedt,  and 
the  thioknpss  (bus  calculated  ivoukl  not  be  loss  than  20,000  feet.  This  will  proba- 
bly leprescut  its  maximum  thickness,  and  it  appears  that  la  lower  Burma  the 
Inamiddi  aotiea  ii  smoh  iMadevdopad  than  in  tippw  Borauk 

(B)  Xa»aegi«al  OhartMUn, 
The  neki  wblob  Mmpoaa  the  JrrmMdH  aerica  form  hy  tbdr  light  ting«a  a 

most  marked  contrast  io  (hn  d  irk-o  ilourod  b"ds  of  the  ^-frrfiftart  series.  Light 
yellow  is  the  prerailiug  colour,  but  dull  red,  brown  and  oliTe-green  tinges  are  by 
no  meana  care^  thoagb  they  talce  only  a  aabordinate  xaok. 

The  predominant  rock  is  a  very  soft  snn  Nf  ine  wbicb  might  perhaps  better 
be  termed  "  sand  rock  "  of  l^ht-ycllow  colour.  It  is  deposited  in  thick  beds  which 
frequently  oootain  nodular  or  kidney-shaped  oonoretlons  of  extremely  hard  ailioe* 
ous  sandstone.  These  concretions,  sometimes  of  considerable  size,  are  arranged 
in  strings,  parallel  to  the  boddinn;  and  stick  out  of  the  surrounding  softer  material, 
thus  forming  a  very  characteristic  feature  in  the  landscape.  Alternating  with  the 
sandatone  an  beds  of  light  oliro  eohmnd  cSay,  whioh,  howercr,  nsvar  attain  tha 

thioknesa  of  the  sandy  beds.  Still  more  .subordinrito  an' bands  of  ferruginous  con* 
glomerate}  in  these  beds  foreign  matter  is  sometimes  so  rare  that  they  form  regular 
layers  of  oeQnlar  iron  om,  whieh  has  in  fwaiar  timea  been  osed  for  Iron  smelting. 
Their  thickness  changes  from  a  few  inches  upwards  to  13  feet,  but  rxcrpt  the 
basal  conglomerate,  they  form  most  inegnlar,  lantioular  maues  of  often  no  more 
tlian  a  few  feet  in  length, 

The  JfrawenftUserieacontaina  naneroiia  remaim  of  tematrial  and  fluTiatlla 

animals,  but  so  far  I  hare  not  been  able  to  discover  wbetlir  r  tbey  are  generally 
distribated  throughout  the  series,  or  whether  they  are  oon&oed  to  certain  localities 
only.  It  is,  however,  a  fact  that  tbey  occur  in  the  conglomaratio  hada  in  prefaranoo 
io  all  others,  but  even  thate  the  distribation  is  very  emtio.  Th«  number  of  species 
so  far  discorenvl  amonnfs  to  about  30,  bat  «»>a]^  few  a  preliaiinaiy  determination 
they  have  not  been  further  examined. 

In  addition  to  the  animal  maaina  numeiNnia  fiagmeots  of  silicified  wood, 

often  of  considerable  size,  occur  throughout  the  laries ;  no  examination  of  these 
fossil  remains  ha«  hitherto  been  undertaken,  but  it  appears  that  monocotyledonous 
ipeOM  prepondeiata. 


U  PAUITA  OF  TOB  UIOOENE  BBDS  OF  BUBHA. 

Thara  liave  bem  aeTcral  •tteimpte  of  rab-diWdini^  tliia  mommom  leriM ;  bat 

wbether  thoj-  can  claim  moro  than  locnl  i>r.portan«(i  roinains  to  be  scon. 

Ur.  Theobald  distinguishes  in  lower  Burma  the  following  three  groupt  in 
dcKflDding  order  1— 

S.  Pmtil  wood  (udi^ 
S.  Fla«  (ilty  dajr, 
1.  Mogoong  taadi^ 

bat  it  is  oerbdn  tbat  tbia  rab^dirittan  does  not  bold  any  good  oataide  tb*  tinrffaii 
area  around  ThaTetmyo  and  Prome,  The  late  Mr.  Grimes*  baaed  his  aab-diTiiion 
also  on  lithalogioal  differences  only ;  Iv^  iHstlnguishea  in  dcaoenrling  order  : — 

4.  Sandstonea  with  feiruginouf  Gonglomerate  and  much  foiatl  woo^. 

5,  SBiMlstoD^B  nith  aunraw  hmI^  mmMIh  eonmtioQs  and  Bttia 

foMtl  irood, 

S.  SftDditoaM  with  Isvg»  Kniided  mMmtioM  and  andi  fbnil  wiod. 

1.  Sunrlet'ine>-  with  nutni'ioLH  booli  •£  imq^Biona  mnnhiiiiiiilit 

caiitaiiiiiii^  verUibrate  iccri.iinE. 

Aa  I  thoroughly  know  the  country  around  Yenangyoong  for  which  this  sub- 
divirioa  baa  beea  eatablidied,  I  oan  oomfldently  aay  tbat  ia  tbe  abore  ddlmitation 

it  holds  good  on  paper  only,  but  ia  useless  for  all  practical  purposes.  Even  i£  it 
were  possible  to  recognise  the  aub-diTision  for  the  country  around  Yenangyoung, 
I  am  sure  tbat  it  would  b«  fatila  to  adopt  it,  say  for  the  country  north  or 
aootb  of  tUa  Tillage.  I  tblnk  it  a  nnatake  to  attempt  the  sub-difiaiaii  oC  thii 
monotoiioas  series  of  arenaceous  beds  on  lithological  difTLTODi  e'*  only. 

The  only  instance  of  a  particular  bed  of  the  Jrramtddi  series  being  traced 
orer  a  larger  diatanoe  aeoina  to  be  flie  boaal  oonglomeratis  bat  ereo  tbia  appaaia  to 

split  ap  north  of  Yonangyat,  and  Hr.  Grimes  frilt  incline;!  to  include  in  tbia  MOO 
the  next  150  to  200  feet  of  aandstone,  containing  bands  of  oongloausrate,  a  riew 
which  I  by  no  means  approre  of.  I  atiU  bold  that  a  aub-diviaba  baaed  on  palse- 
ontological  evidence,  however  inoomplete  that  may  be,  deaerrea  prefoMnce  to  amy 
other  based  on  litholoL;ienl  difTorenccs  only,  and  I  do  not  aec  nny  reason  why  I 
should  alter  tbe  preliminary  sub-division  as  suggested  by  mo '  unless  better  pals- 
ontdogkal  erikaoe  dioold  be  fofftbooinliig. 

In  dcaflendiBg  otder  I  dlTide  tbe  XmeMMnMi  aeriae  into  Hha  InDowiBg  nib> 

divisions  :— 

(6)  Ui^r  Irravaddi  mWm.— Yellow,  sott  and  friable  laodatQiiM,  alteiaating  with  bed*  ot  brown 
aliQr*  Ho  feadl  hoaii*         waod  oot  vaiy  asauBOOa 

(a)  Ltwer  JtraK'nUi  »friti. 

t.  Zona  of  JJiuU<l"a  lutident  and  Ei/f^utKmu  itTMadim.  Yellow,  soft  and  friabla 
•andatooM,  alternating  with  aneghawtatia  M%  fiDaWaieff  obbmims  fearfl  twaaai 
Imnra       )  lesiil  wwd  vaiy  ooannm. 

iVmb.  Otoloe.  Surrcr  of  India. USB,  Vol.  XX VIII,  91 
*  BMBida  aaakc.  8an^  al  India,  im,  V«L  XXViXi,  f9»  U. 
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I.  Zona  of  Uifpotkwimm  a*t4l<^»um  aad  Aetrolktritm  ftrimtHit.   A  ferragiooM  to** 
glgmanrt*  wnlid^af  nnnarou  Igad  hooat,  wUalh  btmi  Cto 

I  confess  that  this  sub-division  is  only  a  prcliminnrr  ono,  inatmnoh  as  the 
three  gtoupB  are  of  very  unequal  Taloob  In  fact,  it  is  difficult  to  say,  chiefly  on 
■oooant  of  the  emtio  oooorrence  of  the  foasil  hone«,  wImk  the  lower  sab-diTision  ends 
and  the  upper  one  commences ;  but  until  more  time  can  be  spent  in  an  extensive 
examination  of  the  Irratoaddi  B<?rie<!,  our  knowlsd;,'!!  must  necessarily  remain  in* 
soffioient.  In  the  following  tabular  riew  I  arraagcd  the  sub-division  of  the 
'Sntiujtpkm.  u  detailed  in  the  nboro  pages  in  iueli  «  way  that  tiw  plan 
adopted  can  be  seen  at  a  glance.  The  table  will  explain  itself  and  nothin<5  need 
be  said  except  that  the  value  of  the  different  sab-dirisions  must  necessarily  bo  very 
diitewp^  iniMiUKih  aa  oor  pmaA  knowledge  of  the  IMJaiy  Imum  is  a  veqr  siiialt 

and  iIiiMit  diieA J  Uinlted  t»  the  Blodj  of  the  fossita  of 
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IL-COEEELATION  OE  TliE  iiUEMESE  TEETIARY  SYSTEil  WITH 
THE  BUBOPEAN  lE&TIABlES. 

It  will  be  seen  from  the  foregoing  pages  that  in  Baram  fhe  Tertiary  system 
exhibits  a  dcvclopmont  wUicli  is  widely  different  from  that  of  Europe.  If  Tertiary 
Geology  had  first  been  started  in  India,  we  would  have  arrived  at  totally  differeat 
Ttom  regudlng  fhit  fomiation,  and  ih*  name  of  ''Dyas"  on  aooonnt  of  iti  pro- 
nounced hi'division  ■wnu!;l  perhaps  hare  been  chosrn.  Tt  is  ohvious  thnt  v.Mili^r 
tile  above  circumstances  any  correlation  with  the  European  Tcrtiarics  can  only  be 
oarried  oothi  fhebraadMtienaepoflrfble.  ETery  attempt  to  go  into  del^b,  or  to 
leoogniso  smaller  Kuropuan  divisions  in  the  Burma  fades  of  the  Tertiary  system, 
must  result  in  a  failure.  The  dorelopment  this  formation  has  taken  in  Burma 
is  80  totally  different  from  that  of  Europe,  faunistioally  as  well  as  stiatigrapbi> 
oaUj,  tint  we  have  almoaft  no  fimee  to  goido  na  in  ita  ioterpratation,  and  we  are 
obliged  to  refrain  from  any  correlation  with  the  now  recognised  sub-dirision  of 
the  Tertiary  system  in  Europe,  except  on  the  broadest  lines.  To  anivA  at  an  idea 
of  the  lebtiTo  age  of  tiM  Tuiona  nib-diTiikoB  of  the  Boima  Tertiarj  ijyalaiiL 
we  hare  three  distiaot  fannia^  loooaedlDg  in  TOiliaal  diieelian,  tlieie  ano  ia 
desoending  order  — 

3.  The  terreatrial  and  fluvistile  Ssqus  of  Ute  Irramidili  Hrias, 
fl.  ThsnuiMfitaaMatte  JVyaavMflo. 

1.  The  marine  fauna  of  ths  Butniii  division. 

Though  the  most  important  conclusions  could  be  deduced  from  the  study  of 
these  faunas,  we  meet  almost  at  onoo  with  a  great  difficulty ;  we  have  no  oon« 
tinooiM  devdopment  of  a  naifaie  faou;  in  fleet  it  is  afanoet  oufaAn  fhat  tlw  upper 
marine  and  the  terrestrial  fauna  di  l  no*  imme<Hately  succi^c^d  each  other,  but  wen 
oepaiatad  by  an  unconformity  the  period  of  which  lasted  differently  at  different 
looaliiieii  The  dednetioiia,  drawn  from  the  study  of  the  vertebrate  fauna,  mast 
certainly  bo  at  rarianco  with  those  drawn  from  tlio  study  of  the  invertebrates,  and 
both  are  therefore  not  comparable.  We  will  presently  see  that  the  fauna,  whioh 
eziits  in  the  Fegu  diridooioontauis  a  largo  pcrocntage  of  species,  whioh  live  now>a< 
daja  la  tlie  bdian  Ocean ;  yet  this  fauna  is  buried  underneath  a  series  of  strata 
meMUling  rather  more  than  20,000  feet  in  tliicknost.  During  the  time  of  its  deposit 
fhe  Teitebrato  fauna  uaderwent  tremendous  changes,  if  compared  with  the  same 
tknna  now  inbabiting  Burma,  whilei,  on  theothev  hand,  the  much  older  marine  fanna 
exhibits  such  a  comparatively  small  change,  that  during  the  time  which  passed 
since  the  Ix^inniag  of  tho  Fegu  divieioo,  one-third  of  the  species  have  completely 
preserved  their  original  eharaoler. 

Whatever  results  we  nv.\\-  thcn^fon^  doiluco  from  the  study  of  the  vertebrate 
fanna  of  the  Jtr^waddi  series,  there  will  always  be  the  unsurmouutablo  dilBoulty 
in  bringing  snob  evidenoe  in  harmony  with  that  derived  from  the  stndy  of  the 
invertebrates  of  the  older  strata.  This  view  holds  good  even  if  tli  ^  f:>  ma  of  the 
Irramtddi  series  were  better  known  than  it  is  at  present.  I  made  a  goodly 
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aoUeetioa  near  Ycnangyoang ;  Mr.  Grimes  found  Mnae  good  spedmena  near  Sinba ; 

tliOfic  collected  by  Messrs.  Theobald  and  Oldham  were  determined  by  Mr.  Lydekker, 
but  unfortunately  I  have  not  found  time  yet  to  examine  these  collections  thoroughly, 
aad  exeept  fbe  pnUminair  detormlBstkmi  we  knour  nofbhig  about  the  founa  «{ the 

JrratcadtU  s.  rit's. 

These  determinations  have,  howeTer,  proved  one  thing  to  a  certaintyt  that  the 
Irrmoaddt  aeriea  moat  be  oinrelated  (o  the  ilmliki  of  India.  It  wonld  be  oat 

of  place  to  roll  up  tho  question  of  the  age  ui  the  Biwaliks,  but  I  think  irith 
Mr*  Oldbam '  that  the  balance  of  evidence  is  more  in  fsTonr  of  the  Pliooene  age. 

With  regard  to  the  fauna  of  the  fegu  division,  -m  can  at  onoe  say  that  it  baa 
not  a  single  epeeiee  in  common  vrith  any  Europeaa  Tertiary  Cuina.  There  are  Indi* 
cations  to  prove  that  the  Eocene  fauna  of  France  exhibits  some  relations  with  the 
fauna  of  the  Fegu  division,  but  these  do  not  go  further  than  general  simiUritiei. 
Aa  the  fanna  of  the  Pegu  Division  wOl  be  disensied  in  detail  in  a  anbeeqnent 
chapter  it  is  sufficient  to  say  here  that  it  cannot  be  oompaied  to  any  European 
Tertiary  faonai  bat  that  it  bears  a  olose  relationship  to  the  fauna  inliabitiog  at 
piesent  the  Indian  Oeean.  For  the  purpose*  of  oonelating  the  Pegu  division  to  any 
of  the  sub-dirisions  of  the  Tbttiaiy  ^fitem  aa  leoognlaed  in  Buiope,  ita  fiwuia  ia 
thvefore  perfectly  useless. 

If  vre  now  turn  to  the  fauna  of  the  Battein  divi&ion  wo  are  still  worse  off  th»»> 
with  regard  to  that  of  the  Irrawaddi  series ;  the  coUeotioas  are  oompaiatively  small 
and  by  nonican^^  wMl  preserved;  they  chiefly  consist  of  JCtimmuli/et  Aod  a  fc«  nther 
fossils,  but  not  even  a  preliminary  determination  has  been  carried  out.  We  know 
fhat  FWcrfte  srilaifiitMieM.  Ohemn.  ep.,  oooun  in  the  upper  part  of  this  division, 
but  except  that  fact,  and  that  the  f?onus  JS'iniwinlitea  is  very  common,  we  know 
nothing  vith  regard  to  its  fauna.  Poor  aa  thcsu  few  faots  may  be,  they  enable 
iia^  howerer,  to  fbrm  a  definite  Tiew  with  regard  to  the  position  the  Bauein  dividoD 
bfdda  in  tfio  aeqaeooe  of  the  Tertiary  system. 

The  genus  Nummulitet  is  the  typioal  Eocene  fossil;  at  lenst  tlicre  is  no 
instance  on  record  that  it  occurs  in  abandanoe  in  any  but  the  Eocene  fonuatiou. 
This  is  a  aofitnentiy  recognised  fact  on  which  I  need  not  dwell  any  longer.  We 
are  therefore  fully  justifli'd  in  Wsiimingthat  the  Bugptn  division,  with  its  rich  fauna 
of  species  belonging  to  the  gcuus  IfummulUei,  corresixinds  to  the  Eocene  period  of 
Bnrope^  and  if  we  farther  take  the  limited  Teiiieal  disttibutiaa  of  FeMes 
$chmiedeliana  into  consideration,  wc  may  supjxMc  that  tho  Baitein  division  can  be 
correlated  to  tbe  Upper  Eocene,  and  is  most  probably  equivalent  to  the  KhirthvriM 
of  Western  India  and  Baloehislan. 

.  We  have  now  gained  a  firm  basis,  starting  from  which  we  may  draw  certain 
OonolusionB  with  regard  to  the  older  and  younger  strata.  The  whole  series  resting 
on  tbe  Bamein  division  must  necessarily  represent  the  younger  Tertiaries,  that  is 
to  say,  upwards  of  tbe  Bartonian  of  the  European  geologists.  The  fauna  of  the 
Irratcdildi  series  renders  it  almost  certain  that  it  must  be  correlated  to  the  Pliocene 
age  i  the  I'egu  division  would  therefore  necessarily  represent  the  Miocene  period. 

*  MMil  «l  tks  Oirisir  snsab,  M     MSS,  PS*  ML 
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With  ngaid  to  the  lower  saVdiTision  of  ihu  JrrnkattMdMtiSbmOUlt^iidim,  • 
we  can  only  uty  at  presont  tlint  it  must  bo  oidcr  than  upper  eowD^  or  the 
i^AtWAaria*  of 'WoBtem  India,  iiut  whether  it  corresponds  to  the  Mmlkatian  in 
ittwboleextsnaioiiioronljitauppeirpMrltirhitoliw  lowevone  my  pnlwlilrbeol 
upper  CretacooiiA  we  «!•  uiabto  lo  aiy  for  the  p«e»ent»  and  the  deoiiion  most 
be  left  to  the  future. 

The  abote  aigumentatioii  has  thenfore  led  to  the  neanlt  that  the  Irrmmaddi 
series  represents  tlie  Fliacono  prTifnl,  whilo  tho  Arrakan  series,  with  pioliehlj 
the  ezoeption  of  ita  lowest  part,  represents  the  Eocene  and  Miocene. 

I  have  purposely  refrained  from  mentimdiig  the  Oligocene  ;  if  we  fceep  in  ndnd 
fbr  what  series  of  straki  the  OliL^rn  cne  has  originally  been  established  in  Northern 
Germany,'  it  seems  almost  absurd  to  try  and  reooc^nise  this  division  of  the 
Tertiaries,  which  is  so  eminently  a  faoies  of  the  European  oontinunt,  in  Burma. 
I  am  folly  in  oanooriaiiee  with  ftofeaeat  Sir.  Ifaittn,  tiiat  no  evUenoe  wanaata 
the  ndnption  of  this  nnme  for  any  part  of  the  Indinn  Tertiary  system  whether 
it  be  in  Baluchistau,  Western  India,  Burma,  Java,  Sumatra  or  Borneo.  We  have^ 
aa  I  lepeatedly  pointed  oat,  a  Urn  meagre  fute  to  eorrelato  eertiin  itrato  with 

the  Bocene  of  Europe,  but  paltcontolotjical  evidence  holds  no  longer  good  with 
xegud  to  the  marino  bed*  resting  on  those  wbioh  we  consider  as  £oc«ne.  The 
only  fact  we  know  is,  that  they  most  be  younger  than  Eooena,  and  the  natnnl 
oondiaBion  is  that  we  consider  them  as  the  representatives  of  the  Miocene  period*  hat 
to  correlate  any  part  of  tbem  to  the  Oligocene  would  mean  msnmiBy  •  view  wUeh 
oannot  be  supported  by  any  palnontolegioal  evidence. 


in.-TU£  MIOCENE  OP  BURMA. 
1<— BBvaxonmn  asb  Sra-nmniHi* 

^)  omBaii  vtaum, 

Messrs.  Theobald  and  Fedden^  eolleotioiis  hate  been  chiefly  made  in.  this 
part  of  Kurma,  but  liaring  had  opportunity  myself  of  examining  the  Tertiary 
system  in  lower  Burma,  except  by  such  obseryations  as  could  l>e  made  by  rapidly 
passing  through  the  country,  I  have  solely  to  depend  with  regard  to  the  stratigra- 
phiaal  features  on  Mr.  Theobald's  memoir. 

Mr.  Theobald  divided  his  P«jfi»  gHHip,  wilioh  oottoqHNidl  to  my  Ftgu  di^rilioi^ 
into  two  aub-divisioos,  via. : — 

f.  Pr0iu  b«U 
LA'(9Ki»iU«s. 

o 


•Digitized  by  Google 


18 


FATTVA  OF  THB  MZOOBNB  BEDS  OF  BVSUA. 


The  lower  SUtjfahn  shales  are  according  to  3[r.  Theobald  vrnfostillferous,  and 
the  fossils  collected  by  him  come  therefore  all  from  the  Prime  beds,  and  if  I  am 
correct  in  interpretation,  they  must  all  come  from  the  upp«r  part  of  the  Frame 
beda,  tbat  b  to  nj,  from  lir.  Ibaotnld'a  gioop  B,  tii*  loww  gioap  A  IwiBf 
ttnfoesiliferoiis. 

After  carefully  sorting  bia  oollectioos,  and  rejecting  all  doubtful  specimeiu^ 
aiz  hori»HM»  well  ebameieibed  hf  diflannt  lithologioal  and  palmmtologieal 
features,  could  bo  distinguished,  but  ai  DO  inlBnUtion  had  boon  left  :n  to  the 
lelatire  Tortical  position  of  theee  b«d%  I WM  tbtailiikly  in  the  dark  with  regard  to 
their  seqaence. 

The  aeetion  given  on  pages  83  and  81  of  Mr.  Theobald's  memoir,  as  well  as  A 
few  stray  remarks  soattered  here  and  there,  helped  materially  in  solving  this  problem, 
and  though  1  am  still  not  quite  certain  aa  to  the  position  of  some  of  them,  the 
position  of  the  more  important  horizons  has  been  faMy  well  fixed. 

On  paijQ  Mr.  Theobald  siites  that  the  upper  of  the  two  |»roups  into  which  he 
has  divided  the  Frome  beds,  b^ns  with  "  oompaot  marly  sandstone,  softer  at 
base,**  which  ocmtains  **  Oardita  "  and  "  Oftherea."  There  can  ho  no  doubt  that 
this  bed  represents  the  horizon  freriucntly  mentioned  by  Mr.  Theobald  as  Cutherea 
fttimeMMxAt  beowue  one  of  the  chief  characteristics  of  this  horizon  is  the  large 
number  of  the  two  species,  Cytherea  eryeino  and  OardUa  protot*riegat9.  Aa  I 
hare  proved  that  Cytherea  promcnsis,  llicob.,  is  identical  with  the  living  O^Mmwo 
ergeina.  Fa  v.,  the  horizon  which  I  styled  zone  of  Cytherea  eryclna  is  represented 
hj  this  bed,  which  would  thus  occur  l,iil8  feet,  plus  bOO  feet,  the  thickness  of  the 
ffflsfola  aha]eisS,9Q0  feetp  above  the  baae  of  tho  iMte 

T  have  not  been  able  to  identify  any  of  tho  other  two  fossiliferous  horizons, 
mentioned  in  the  enumeration  of  the  bads  composiDg  Mr.  Iheohald's  group  B,  but 
tho  position  of  two  other  luHiion%  inqpocCBBt  on  Mooant  of  the  rioh  and  weU 
preserved  fauna  they  contain,  haa  been  fdiij  w«U  flaed.  Mr*  Theobald 

writeaon  page  86  as  foUows:  — 

'fhe  ehuiMl  of  the  Irrawaddi  bem  intartsnea  oaining  a  break  between  the 
•eetion  above  given  end  its  continuation  on  the  opposite  bank     .    .    .    .  . 

.  .  .  .  The  most  important  beds  in  tho  section,  however,  which  I 
think  must  intervene  at  this  place,  are  some  very  fossiliferous  blue  sbalea  which 
.    ...  I  have  termed  Kama  olaj." 

This  is  a  very  precise  and  clear  statement,  and  wo  must  therefore  conclude 
that  the  fauna  of  tho  Kama  clay  is  younger  than  that  of  the  sone  of  Cylhgrea 
tryetn*,  and  ooeora  perhaps  l,O0Oft  above  It. 

M  l  on  exattiining  the  collection.s  labcllo<l  "  Kama,"  it  became  at  once  evident 
that  there  were  two  UthologioaUy,  and  as  it  afterwards  j^ved,  also  palseonto* 
logically,  different  borisons.  One  of  the  beds  Is  a  aoft»  pSkm  aand,  hardly  argil* 
laoeou<>,  in  which  the  shells  are  simply  btaooheds  the  other  is  a  bluish  green 
argillaceous  sand»  in  which  the  fossils  have  a  slightly  reddish  tinge.  After  a 
Uttie  praotiee  H  is  impossible  to  mistake  the  fossils,  even  if  tbey  should  have 
beoome  mixed. 
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If  ve  astume  that  the  bluiab  sand  leproseoto  the  Kama  shnlos  properly  speak* 
ing,  the  position  of  the  yeUow*  aranaoflons  horiaon  is  doubtful  so  fnr,  as  it  cannot  be 
stated  whether  it  oooius  above  or  b«loir  the  former  one.  Certain  paiicoutologioal 
WMOM,  9t  wMoli  I  ihall  speak  more  later  od  (pages  137  and  138)  havo^  hovrniar, 
led  me  to  belieye  that  tlie  yollow  sand  is  (ililtT  tli'in  tlie  bluish  one.  T  sfylcl  the 
former  aone  of  JParalleiiiiipedum  protolorluomm,  and  the  latter  the  Kama  shales 
pcvpaAft  MM  of  ^tf^  tMkMi,  and  Chew  hciriioiii  would  ^oeeur  about  8i800  feet 

abovoibe  base  of  tho  Pegu  division. 

There  area  however,  three  or  perhaps  four  more  foaailifenras  boriconi  whioh  I 
designated  tone  of  Oslrw  pegnenik,  lom  of  Odrea  prmeniiB,  mum  itf  PAoIm 
trUntalit,  and  sone  of  Arida  humerota,  tho  posCtion  of  which  oaa  ODly  bo  goMMd. 

Tbe  first  two  sonee,  that  of  Ottrea  pefftieMu  and  Ottrea  promentit,  represent 
(MrM'beds,  probably  exdoairelj  built  up  of  the  shells  of  these  species,  but  as 
neither  species  baa  been  found  In  anj  other  horizon,  we  are  perfieoUy  in  tbe  dark 
as  to  their  position;  they  may  occur  anywhere  between  the  zono  of  Cythcrea 
tffCitU  and  TurriUUa  aeuticatinalc^  though  perhaps  it  is  probable,  for  reasons 
foHlMr  ozphdned,  fliat  they  oeeor  abore  Che  «Mieof.^nM  MesBelcK.  There  are  a 
few,  though  very  faints  indications  with  rej^anl  to  thi'  jiosition  of  tlie  remainina;  two 
honaons ;  both  an  wpwented  by  a  dark  green,  very  glauoonitio  sandstone^  and  as  a 
oomridefabla  number  of  speoles  oeouiring  in  both  horleons  axe  oommon  with  tbe  fwmt 
of  the  Mno  of  Cytherea  erycina  and  that  of  the  zones  of  Paralklipipedum  prolo' 
tarhunm  and  Area  theobaldi,  I  assume  both  horizons  to  liol.l  an  intermr  liiti^ 
podtSon  between  that  of  Cytherea  eryeim  and  the  other  two  zones.  This  view  is 
further  atiengtliened  by  Ur.  Tlieobald's  seolion,  aooording  to  wUch  no  f oeriUferous 
horizons  occur  below  the  bed  containing  Cytherea  and  Cordita,  but  no  definite 
position  can,  however,  be  assigned  to  them ;  we  must  therefore  leave  it  an  open  ques* 
tion,  in  wUdi  part  of  the  614  feet  above  flie  aooe  of  C^jlenM  eryoino  they  oeeur. 

"  Above  the  Kama  shale  occurs  a  very  tliick  3*Tics  of  sandstones  and  shatei^ 
which  do  not  present  any  bed  sufficiently  well  marked,  either  by  mineral  character 
or  fossil  oonteotSfto  serve  as  a  serrioeeble  boriaon  for  the  division  of  the  group. 
(Theobald,  I.  c,  page  86.)  There  are  some  slight  means,  howwrer,  of  judging  the 
position  of  some  of  the  highest  beds  of  the  present  group,  as,  for  instance,  tbe 
ocoorrenoe  of  a  species  of  '  TurrUella, '  hardly  distinguishable  from  one  now  living 
en  tiie  coast,  which  seemsi  where  it  oocuie  plentifully,  to  nark  a  high  position  in 
dlis  group."    (Theobald,  I.  c,  page  87.) 

From  these  remarks  we  may  suppose  that  the  most  important  fossiliferoos 
lioriaonB  nnr  Ihayetnyo  and  Vna»  are  lestrioted  to  the  middle  pert  of  Theoliald's 
Pegu  group  as  represented  by  group  B  of  his  Pro»»<-beds,  and  that  above  the  zone 
of  Area  IheobakUf  only  a  few  f osailifeious  horizons  occur,  among  whioh  are  perhaps 
flw  Osfrsfl'bedi,  and  one  omitaining  nnnerons  speoimene  of  a  AdWfello. 

(i)  Sbiiilbd  saMnmioM. 
1.  l!ha  SHUftAH  shalesd— "The  baae  of  the  Vtga  graup  would  appear  to  eooeist 
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of  ft  fltiek  depoiit  of  shalm,  with  a  little  •andatone  Tery  Bubordinately  developed 

 The  Sitsyahn  shale  ia  a  blue,  aomewbat  oluachy  clay,  with  r^ij 

little  appearance  of  bedding  aaro  towards  ita  apper  portion  where  sandstone  cooHM 

begin  to  ooms  in  It  is,  as  far  as  I  know,  entirt-ly  unftinllif«roaa» 

and  alonjj  the  long  expanse  of  this  shale  below  Sitsyahn,  I  failed  to  detect  the 

slightest  trace  of  any  organism  whatsoever  Mo  estimate  can  be 

fonned  M  ib»  entiie  tUekneoa  o(  tbb  lomr  dirUon  of  the  gionp ;  bat  I  tUnk  that 

close  on  400  fi'ot  arc  here  {viz.,  near  Siti^yahn)  seen, and  piobably  twice  that  amount 
would  not  be  an  over-estimate  for  tUe  entire  thioknm  of  thii  dfiTuion."  (Theobaldi 
t,  e.,  pages  81  aod  8S.) 

2.  Promfi-sandBtone. — Above  the  Sittyahn  shales loUowi  aMElM  of  chiefly  aren- 
aoeous  beds  with  lubordinate  layers  of  oUya.  Ajeoordin;  to  Theobald  the  nndstoiiM 
are  of  groy  coloor,  bat  no  mention  Is  made  of  anj  fossiliftoous  borison  in  bis  ieo* 
tion  on  page  83,  and  the  inference  that  this  group  is  unfossiliferous  would  therefloM 
be  fully  justiUed.  If  this  ho  tlic  caso,  and  we  have  at  present  no  further  proofs  con- 
tradicting this  view,  it  is  perhapa  probable  that  tbe  lower  part  of  the  Miocune  near 
Pnme  and  Tbajtkatjo  is  nnfossUiferovs  and  eqnitaleDt  to  tlie  tmftwsilifaroaa 
aeiieB  containing  the  potrolfum  in  upper  Burma.  The  deTelopment  of  tbe  Miocene 
in  lower  and  upper  Burma  would  therefore  be  exactly  aUke,  but  farther  proofs 
an  of  ooane  veqoifed. 

8.  Zone  of  Cy'Jierea  crijcina,  EaTMUie. — The  lowest  known  fossiliferous  horizon 
is  a  bed  of  compact  marly  sandstona^  of  five  feet  tbiokneas,  forming  the  base  of 
Mr.  Theobald's  group  B.  The  sandstone  it  laflier  bard  and  almost  endidy  baUt 
np  of  shells  of  Cythena  trgeim  and  Cardita  protovariegata,  both  species  having 
almost  always  the  two  valres  united.  Other  species  are  much  less  common,  except 
pcfliaps  Ov^tohwkM  9leodtia»tu.  The  following  is  tbe  list  of  fossils  described  from 
this  bed:— 

1.  CfTiililtockttt  alc  'eiu'ttt,  »i>t'C.  imv. 
i.  liabtUam  iUtUetum,  Milne  SdwMd*. 

6.  Cj/lAerea  trjciita,  F:ivaniu>. 

0.  JKmM  protoUlaciua,  «paSb  WM» 

7.  f,   prol;pi'Uppinar»m,  iptt.  MOT . 

8.  thtimia  ffAojuvtHilU,  tjfeo.  Dev. 

9.  Ttllina gTim»m,tglit.UVl, 

10.  Trec4M,v. 

IL  Viirmttmtfavnm,  K.  Mwlie. 

}2.  Natiea  ealltua,  Sowethy. 

15.  „    obicura,  Suvrerbjr.  , 

14,  Sitjiiretut  neriljiilcni,liMat. 

11.  BMuUa  elegaiu,  Beek. 

16.  Ekmrn«  prototefUniea,  speo.  Bwr. 

17.  Pyruta  /lU'jiiina,  B  irii.  miec 

15.  JneiiUria  ^.  ttratdti,  Suwnby. 
19.  BuMm  tpn. 
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20.  Count  avaentii,  apee.  MV. 
tL 


4.  Above  tlie  zone  of  OfftAerea  etyem*  follows  a  ■etiei  of  beds  mcnHuring 
•cooiding  to  Mr.  Theobald,  A41  feet  in  thioknesg,  which  oontaia  several  fosftiliforoua 
horiEons.  As  the  SittH/ahn-ihales  and  the  Prome-eAoiaiane  are  apparently  nnfossi. 
liferuus,  I  do  not  tbink  that  I  am  mrong  if  I  attribute  the  following  two  zones  a 
placo  in  this  scricsi,  though  it  must  be  left  to  future  roaearcbea  to  flod  Oat  thdr 
proper  position,  and  to  decide  which  of  the  tnro  is  the  older  one. 

4k  Zone  of  PAolot  ortMtattt,  Gmdin.— Thia  mmw  is  nimniitad  1^  a  hard 
quartzitie  sandstone  of  very  dark-green  or  brown  colour;  (ho  shells  arc  generally 
•Bowy  white,  and  shine  out  brilliantly  against  the  surrounding  matter ;  they  &re^ 
bowever,  gsBnally  not  well  pruBrrcd,  and  fiUNily  vtronsly  weathered,  paitiealnlj 
the  pelecypodan  Bbells.  The  most  common  species  is  Pholat  orienlali$,  OmflUl^ 
while  the  other  species  are  known  only  by  a  few  spacunena.  The  following  ia  tint 
IM  of  apociaa  dMonbid  torn  Ob  bad 


1.  rUMiwm  AWiMissH  ICIbs  Xloariai 

i.  Peclfn  iuitniaam,  WgM.  mm. 

5.  Pi»M  tj>te. 

4b  Jna  e^kamianm,  tfitt,  asr. 

6.  „    haUtUm,  K.  M sriin. 

6.  „    pfeHfit'U,  d'ArcliiM  sod  Haime. 

J,  Cardidi  planteoilata,  gpi-c  not. 
8.  MtwtardM  fr«to0ulfafu,  spae.  nor. 
t.  P«Me«fa  M«(rto,  spss,  am 

10.  renal protojttxuota,  ipw.  ngiri 

11.  Cylkerea  trgeina,  FtwiMk 

12.  ,,  ^aantiM,  spaa.  oar. 
IS.  IHone  pTotoHlaeina,  spM.  nov. 
14b      „    amyjdnlvidet,  tp«e.  DM. 

15.  „  fr,.l.'jAUii'pin,irutii,lfmLmf, 

16.  Ttltiua  grimni,  cpeo.  noVa 
I7«     u    fiiitmm,  Bisis. 

19.  Soltnipte. 

20.  Macfra  protoreveiii,  spec.  nWi 
£1.  CoiktUa  wimtit,  K.  Mviia. 
SB.  PMm  oritn/alh,  Oim1!b. 

28.       ,,      lil  '«f  .rJiatiui,  flfecasr^ 
24.  Soiannm  uiltnt,  spec.  no*. 

M.  Jfatttd  oiienra,  Sowerby. 

%7,  dneiilaria  ^.  vttntdti,  Sowerbj. 

M.  «Miia*i*,spta.Bov. 

do.  Zone  of  Arit\a  hmtfHa^  Bow<ecby»  apao^— Uthol«gi«l|j  fliit  lono  it 
(dwmoleriied  by  bright  green,  birfy  bard  laiidrtoiM^tba  foidb  are  genenUyiiia 
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praaerved,  but  exhibit  a  peculiar  reddish  or  ochre  tinge.  The  foUonriog  is  the  list 
of  fwiOs  daMoibed  tarn  this  bed;— 

I.  rUMhm  Mtttwitmm.mM'BimtdM. 

S.  Spoudflui  tpec. 

3.  Limt  grittbadiana,  »pvc.  mTi 

4.  fieltm  k»kt*ia*iu,  tpnt.  nov. 

5.  Cardiia  rtqmetntU,  d'AreUM  ud  HuBid 

6.  „      pUnicMtait,  »f*o.  tm, 

7.  CruMltlU  roHrai;  Lamarck. 

10.  Bine  amyjtial/nrlrn,  spec  nor. 

11.  I,    protofiiilippiaaruM,  speo.  Bov. 
U.  Dotinia  ptDtoJuteaiHt,  tftt.  HOT. 

,  13.  Ttllina  frimeii,  sfto,  aOT« 

14.  ,,     foliaeta,  Rtvn, 

15.  ,,      ji7/i,  Noctliog. 

10.  SoUriuM  etmiformt,  agto.  nov. 
IT.  Famttmjttamtit,  X.  Maitin. 

18.  Xtnephra  birnaniea,  tpec.  dot. 

19.  Calfftraea  rm/ota,  Noetliag.  ^ 
W,  Jfttim  mIIm«,  Sowerby. 

M.    J,    tlsewa,  Sowerby. 
St.  Jlnrfs  fMWnwa,  8«iTerbjr  sppo, 
23.  Saiteila  f'f;!iri,i,  I'.vk. 
S4.  /mm  vtrbttki,  K.  Martin. 

S6.  Antillarw     WHwrfii^  Soww^y. 
£7.  Ai«s^  ^Mf. 

W.     n     aMAHj%  IfM,  MIT. 

SU  JMmhh  <MmmMIm,  IiiBD<. 

5.  If  I  correctly  interpret  Mr.  Throliald'a  view,  he  tliints  that  above  thespotion 
described  on  pages  88  and  84^  bnt  below  the  Kama  clay  there  follows  a  series  of  beds 
wbieh  «M  bidden  bf  tbe  Imwtddi,  In  otber  iroids^  the  Kama  day  doM  not  anoeeed 
immediately  on  the  top  of  the  last  lu  d  mnntiorn  rl  in  Iws  scc-fion.  Tbe  thickness  of 
theae  bedi^  sappoaed  to  be  600  f  eet»^  will  be  rather  below  than  above  tbe  mark. 

6.  Zoaeirf  Pjwiilsijp<^g«iiwi  pntnUftvotumt  spec  nov..— This  loiia  ia  representod 
bf  m  Tery  toft^  flndy  gniiwd  land-rock  of  yellow  colour,  which,  when  soaked  with 
water,  easily  enunblea  away.  Nothing  definite  is  known  about  the  thickness  or 
exact  position  of  this  sone,  though  p&ltfiontologically  it  represents  one  of  tbe 
moat  important  onei  of  the  nbole  iari«a.  ISwfiMribHObatmtifally  preaetved,  but* 
whai  ia  nmaricabl«h  with  %  few  aioeptioiii^  liw  TdMypoda  ate  mttahbeAterprBioved 

*  fte  h«M  «f  tb  InimMkilMM  Vhm  nAlb  «nsrfM  ktak  h  dwsilsitlltb 
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Hub.  flie  Oaafaopoda.  TheihaHaalmoat  WBomble  Imny  anee,  pfoted  up  <m  the  tan- 

dune,  only  t^nt  ihcy  have  lost  their  coloor. 

The  most  cbaiacteristio  species  u  J?orallelip*pedHm  prolotortnotiHitt^motSet 
ivfaicih  luM  not  bmn  fcuod  in  aaj  of  the  other  bedi.  The  fdlowing  b  tiie  Uit  of 

fossils  described  from  this  bed,  and  though  it  contains  the  largeat  number  of  species, 
I  have  not  the  slightest  doubt  that  it  is  not  whaiMtiT^  and  future  raaeaiobes  will 
probably  considenbly  sweQ  fbe  number 

1.  Ceralelrtehnt  •letekUmm,  tpeo.  nor. 

8.  Pararytiut  HteTuitrnt,  Dqqcu. 

4.  CidtrU  tpee, 

b.  OUtta  papfracM,  ipM.  aor, 

6.  ^mIm  MmlniM,  ftn.  bot. 

7.  Vvlteila  limjiiJi-lhri'.  "yrc.  nov. 

8.  Jrea  6»r»eii,  d'AtcUnw.  mid  Hsime. 
V.    „  jawt»M,  «p«c.  nov. 

10.  «  fHM«MMj  d'Aiahue  umI  Hal  me. 

11.  PartiMipipahm  frot»t»rlm»tiim,  tfee,  un. 

12.  Kueuta  pkayrtiana,  »peo.  nor, 

13.  L«i*  a«Mm*i*p  apec  nov. 

14k  CtriUa  pnftvtritgtOa,  spea  amw 

U,      „     r /yu,-<'t  'i,  il'Art-tii.ic  find  HsiWk 

16b  LmeiM  sfatyMuoti,  ipec.  uov. 

IT.     M   ftfnt,  ipM  Mv. 

18.  GfriNMi  fnloti^tn§§mmf  ipsa.  mv. 

N.     „    aMimw,  ipM.  but. 

20.  MeiocarJiti  prolovulgarit,  »pM,MV« 
tl.  Cflktna  trgcina,  FavanM. 
It.  D  j(M  pnMiUtinm,  spae.  nor. 

23.      n    <rfwl«««ii<>'>,  epeo.  nov. 
H.     ^    M^iatoidtt,  xpev.  Dov. 
25.     „  pntopii/ipfi>iafnm,9fH,UOt, 
t6i  DmaU  protejuvei  Hit,  wfut^un, 
t7>  TW/ta«  grintti,  ipeo.  DOT. 

28.  „     prototlrialtila,  «peo.  nov. 

29.  „    pri)l«ctndi4a,  tpm,  nor. 

So.     M    imi'ifftrtn*.  ipM.  aor. 
tl.     M    f*l*«tf,  Bmts. 
St.     „    JjUi,  NoetliDg. 
8S.      „    fteudoiUli,  ipM.  BOTt 
M.  6«rf  MitMit,  ■pMu  nor. 

8i3.  Hiafxla  itatUit,  apM.  nor. 

87.  Mactra  protorrevi$i>,  »\>«e.  nor. 

88,  Corbnlm  tetialii,  K.  Mnrtin. 

39.  DMUMmmjungMai,  K  Mwtis. 

40.  JMlrtM  mtuimmm,  Philippi. 

41.  Sraljriii  f.irinaitiea,  Noetlinj. 

Ai.  THtrHttla  timfUx,  JtokiiUi 
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43.  TurrUtUa  aeuiiean'tiala,  DonVer. 

44.  M       leiopUmrtUa,  spto.  not . 
4B.     „       tfiMui,  tpMi  MT. 

46.  ,,  #/i'C 

47.  Ttrmttui  Japanui,  K.  MartlD. 
•13.  Naliea  callota,  Sow*rbjr. 

46.    »    viMuro,  Sowtrby. 
BO.    „    graettitr,  tpM.  dot. 
61.  5i;«nAM  fMfiMlnHf  Xnafc 
M.  Fiatht  tpM. 

M>  IbwMs  oprioMereularii,  tflt.  BttT. 
M.      „     tltfaiu,  BMk. 

55.  O^W  rt/*'"!  ^■■oloB. 

56.  ClataUlla  munga,  spec,  nov.  . 
67.  (kmu  4UKUIHU,  wgua.  aov. 

88.     u    ysMoMt,  ipM.  w>v. 
69.     „    ia»:  t,  spec.  hot. 

60.  „    prvlo/un-ut,  spue.  no?. 

61.  Jlingieula  turrita,  JL.  Martin. 
tS.  Ma»mt  Umtimmaiuliim,  Linod. 
6S.  CMiamum  HrmamiM,  ipM.  dot. 


7.  Zone  of  Area  Iheobaldi,  spec.  noT. — For  reasont  atnted  abore  I  think  that 
this  una  npiments  the  true  Kama  elaj  of  Ur.  TliaobaM ;  tha  matrix  in  whieh  die 

fossils  are  contained  is  a  bluish-t^ropn  aronaccous  clay,  which  readily  ornmblcs 
away  iu  water.  The  shells  are  quite  as  well  preserved  as  in  the  Zone  of  ^aralleli- 
fHftiim  proMmrlmwm,  though  periuqn  nol  wUh  the  aaina  tharpnoM  and  oleanen 

of  detail. 

The  moat  common  species  ia  Area  iheobaldi,  and  chiefly  on  aocouDt  of  this 
•pedea  I  atirtbuted  a  higher  poaition  to  tbia  bad  than  to  the  aona  of  PwMtti- 

pipedum  prototortuomm,  Areatieoiatdi  ia  aodosely  related  to  Area  bunteii,  one 
of  the  meet  common  apedea  of  tha  aona  of  JParallelipipedum  prototortmoetm,  that 
at  the  first  glance  it  might  ba  nbtokea  for  that  apeoies ;  on  closer  examination  it  will, 
hoiBfier,  he  found  tha^  while  in  Area  humuH  only  the  left  valve  exhibits  a  certain 
omampntation,  tho  same  omaroontation  occurs  on  both  valves  in  .4rca  <Aeo6aMi; 
a&sumin;j;  that  the  more  dilfcrentiated  species  holds  a  liigher  position  in  tho  sequence, 
'  Iplaeed  tho  zone  of  Farallelipipedum  protoforttumm  helow  that  of  Jlr«m  Mm- 
iaMfi  Xha  following  ia  a  liat  of  qiacieadeaoribad  from  thia  bed 


1.  ^'arlleyal^Ht  caermitatflhiun, 

2.  Cidarit  iftc,  1. 

3.  „  9. 

4.  0»<Ma  iMDyiMM,  ■pte.'wv. 

■pvs*  HOT. 

6.  Jrca  thi'jlaiJi,  fjwi!.  nr.v. 

7.  ^  m«t«b%*ttis»ta,  spec.  nov. 
a.   „  sjigMf,  ipM.  Mr. 

9.         vaHntdti,  K.  Martin. 
10.   „   iatmrientt,  K,  Msrtia* 
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U.  JTmhAi  tOtoOi,  Nadlinr- 
V.  M»  wUgo,  K.  Martin. 
II.  Biau  froMiiarina,  tgK.  wn. 
I4k     M   amfgdaloUtt,  fgiu,  BOT. 

16.  n  frotopiilifttinMtlut,  apao.  nor. 
IC  miuM  ffimtti,  apM.  hot. 

17.  s     pToloslri'ilfi  'ti,  s[i«C.  BOV. 

18.  ,  /tliMca,  Keuv*. 
10.     ,    iitti,  MortHnr. 

80.  0w>j  ^MlolMyf,  iptB.  MT. 
21.  Coria/«  toeutii,  K.  Mattiii. 

2£.       „     ;>r<^'(ri(«ra/a,  tpM.  Bof« 
S».  XiMto^M  idttgtri,  tpce.  dot. 
C4.  Ca//*M<»a«l  l«M« jmwin,  fpM.  HOT. 

"Ti.  Jlisilixsit  .'■,f!i//c'jii,j,  fjk'r.  nnv, 

26.  r«rc«i-«  prftomuaiii/era,  »p«-c  OOV. 

ST.  Solarium  matiimm,  Iliyipfi. 

S8.  Torinia  prohxlontMs,  tpe*.  Bor. 

89.  TmfTitrlla  timplnt,  Jenkini. 
SO.       „        aeudi'ttrind'n,  Dunker. 

81.  CtUfpttM*  ngota,  No«tling. 

3S.    »    nf/icKfj,  Somtby. 
St.     „  'fff. 

U,  FoUafK*  irnutri,  Bprc.  DOT. 
16,  Smeiia  terifta,  Sowerby  cpM. 
ST.  Qakodea  menilifera,  upec.  nnv. 

88.  lHf«*  {lardtiiis,  Koi-lling. 

89.  M    ntaeolubnimt,  (pea.  nor. 

40.  P<rf»M  yratoiMH  apee.  mv, 

41.  KaifJ'a  prvt'Ju'irn-ultrit,  spec,  nav, 
4t.  Murna  protv:>y!>t<ii'a,  spec.  uot. 
49.  MargintUa  trripta,  R«tw. 

44.  (MiM  n^lWd,  Dnoloi. 

45.  Canettlaria  iu»volutelU,  apca. 
4ii.         ,,         t.,'.'i-.v  !.'.i,  Ki'iT.  nov. 

47.  Stfioterebrum  jirotomjturo*,  spec,  nov 

48.  n        wieinetmm,  apeo.  nov. 

49.  „         lieiNetam,  K.  Martin. 
(0.  Terebritm  proI'MlupUcalum,  »pac.  B«T. 
61.  PlenrnloMa  karenaira,  spec.  UV. 
AH.  SmmU»/idieni,  Kostling. 

18.  MIU*  proMitlffrttfit*,  bov. 

54.  pr<>iifi:lh,  spec.  uov. 

B6.      w   ftotueineta,  ipeo.  dov, 
68,  C»iNi«  flvaiiiuu,  nov. 

67.  Balanut  li«tinnahiilvm,'L\tfDlL. 

68.  Calii«naua  bimanica,  spee.  nov. 

&  rAujrttmyo  nndBtone.— TIm  sooeof  Arou  ikeeMM  ehMMihe  f(NriUf«r> 
Kfiet  in  tower  Bomai  tit  M  aooording  to  Hr.  TheolMld  aomuBlMMlifwow 
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beds  ooonr  abovs  Dm  iUntt  eibqr,  emaiit  at  tlie  cvd  of  tbe  Mriet.^  Mr.Ikflobald 
only  statoltiMt  this  series  is  composed  of  sandstones  and  shales,  but  gives  no  parti- 
caUurs  u  to  odour  or  thickneiis.  I  presume  that  jellow  tinges  prevail,  becsose  to 
judge  fromlCr.  TbeolwUl*!  nctiain  on  pafe  64it»  unqvatiomable  that  yellow  oolonm 

preponderate  in  his  B  group,  and  because  in  upper  Burma  this  colour  generally 
supersedes  the  grey  tinge  of  the  lower  beds.  As  tegavds  the  thiokaesi,  it  i$  dilScult 
to  ferm  an  opmum  of  wliat  Mr.  Ulieobald  meaiii  bj  a  **  verf  tUdc  aeries,"  but  I 
suppo^  that,  if  we  estimate  th<'  tbickness  to  be  about  1,000  feet,  it  will  be  rather 
below  than  above  the  mark.  As  already  stated,  I  believe  that  tbe  zones  of  Oatrea 
prometui;  and  Otlrea  peguentit,  it  both  really  occur  in  ditlerent  horizons  and 
not  togetber  in  one  bed,  am  found,  in  tfaii  ufiat. 

0.  Zone  of  TnrriteUa  acutiearimta,  Dunker. — "Mr.  Tbeobabl's  collection 
doea  not  contain  any  specimens  from  this  bed,  and  it  is  only  on  the  strength  of  his 
iwaark  of  **  the  ooeorreaea  of  a  spedM  of  TwriMta  hardly  disdngnisfaable  firom 
on«  now  living  on  the  coast"  which  can  be  only  this,  or  Turritella  timplez, 
JoiUiia,  which  could  oome  into  oonsideratioii,  for  both  are  oertaiolj  vexj  close 
telatlTes  of  the  Imng  TtirrUella  rf«pi»ea/a,  that  I  call  thiiione  by  fhename  of 
this  species. 

This  zone  closes  the  Fegu  division,  and  immediately  above  it  follows  the 
Irrawaddi  series  (Fossil  wood  group,  Theobald).  The  section  in  lower  Burma  would. 
tbenCoN,  be  In  dMooadtog  order  aa  foUowa:— 


ffn* 


bMMdii  anlM  (FMI  «wi  gmqi). 

tt.  Zouc  of  I'urritaim  M«(*Mr<Mta,  Daalwr  . 

S.  TUfttmy  imkhn       ....  I 


7.  Zone  of  ^rrd  /kfohalJi,  b^mt.  nrv. 
0.  Zone  of  taraUelififeduat  frotoivrtimuwh^^  \ 


4.  A  nerin  of  tandttonai  umI  dwlai  MBWsIkN 
MdfoHilifinwhorinHhiHMiU  | 

ib  Zone  of  PluJat  ori*»lalu,  OraoL         .  | 
4a  ZoM  of  Arieia  inuntit,  Btm,  ifat,  ) 
9*  Zoot  of  ^tfiana  ftysiMi  Hn**  .      ■      ■  • 


i,  ProaM-auiibtaiM 
1.  SUfoim-tktln 


10  fMt. 

WO  . 

*) . 

MO  . 
U4  . 


1,418 
S«0 


•  lMvaMitkalimllMltt«itMtofa»«kUIIr. 
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[S)— Upper  Bnrmm, 
(a)  MiNBO. 

Tlioa^li  of  count  Tevtiarj  beda  aio  eipoMd  «vaiy  wbera  noitb  of  ThayetaiTo 

between  this  place  and  Minbu,  no  examination  has  been  carried  out  in  this  part 
of  the  oountry.  The  aouthernmost  locality  where  Tertiaiy  beds  have  been  studied, 
if  tbe  MBsll  village  of  Minbu.  Lot  20"  Iff  N.,  Long.  94^  06'  E.»  on  the  right  bank 
of  tiielmwaddi,  tfS  BdlM  north  of  Rangoon.' 

Any  section  nonr  Minbu  taken  from  the  river  bank  in  westorn  direction 
proves  that  the  strata  form  an  unsymmetrical  antioUnal  arch,  the  sides  of  which 
are  fomed  bj  the  IrrmMMi  eeriee,  widle  in  the  eentieiluP^M  dirialoo  ieezpoaeil. 
Near  the  rivor  tho  beds  dip  vertically  and  are  even  reversed  at  some  pkc-es ;  this 
Tertioal  dip  continues  for  a  distance  of  about  1,000  feet  from  the  river  bank, 
bat  titsn  the  leeasita,  and  wilhin  a  dntanee  of  000  faet  in  lioiiiontal  diieeUon 
ficom  the  last  vertically  dipping  bed,  tbe  strata  dip  at  an  angle  of  16°  towards 
east ;  the  angle  becomes  smaller  and  smaller  till  it  beoomea  perfectly  horixontal 
in  the  low  ridge  forming  the  northern  end  of  the  Tilley  in  wbiob  tbe  mud  volcanoes 
aie  situated.  The  dip  assames  now  rather  qidcldy  a  wwtem  dircction,  and  an 
angle  of  12°  to  lb"  is  observed,  trhich  appanntly  nmaina  uuduuiged  M  fat 
I  have  followed  the  strata  iu  western  direction. 

The  itnta  ezpoaed  in  this  antidlbud  oonairt  of  Iftjen  of  hacd  aandatone 
near  thf  river  hank,  separated  by  bods  of  brown  clay  ;  the  bard  banki  disappear 
and  are  gradually  replact  d  hy  olive-coloured  cla^a,  containuig  gjpsami  and  an 
oooaiiainal  thin  layer  of  Unggy,  hard  aandstoae.  In  the  centre  of  tbe  antinliwal 
tils  dl^  assames  a  more  bluish  colour,  the  intercalated  beds  of  sandstone  being  of 
bmni  eolour ;  this  last  named  series  is  exposed  for  about  150  feet  in  thioknefls 
and  oontains  the  fauna  mentioned  below.  There  are  apparently  several  foadliferoat 
bads,  bnt  the  fauoa  here  desoribed  oomes  from  a  bed  of  light  coloured,  oaloanoos 
sandstone  c1oh<>  to  the  surface  which  I  termed  the  zone  of  CanasKfto  martUUana. 
Tbe  following  fossils  have  been  described  from  this  bed 

1.  Paratyatiui  eturuUui,  DanasD, 
t.  Pwtos  imttdtemi,  spw.  wn, 

3.  Pi  una  tpn. 

4,  Area  itttrigata.  Danker. 

6.  Nucula  tUoeki,  Xoetlimu 
6>  Lit%e  dubicta,  Noetling. 

7.  u    protofkilippinantm,  tpso.  BBT* 

8.  Tdlina  killi,  Nnctling. 

9.  Omri  Umgi,  NMtling. 

It.  Ct^nU  pnWfmmMh,  spM.  aer. 
11,  Ca >';..', J i,:,,r,  13  lUmforAi,  XoetliDg, 
li.  Sttiarium  maximum,  FhLlippi. 
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U.  Tofinia  prolodormota,  spee.  nor. 
I*.    „     MiU,  VtfSmg. 
16,  JUmk^mmnuta,  Noetling. 
IS.  SfUum  ipathita,  spec.  nor. 
IT.     „      4*nM«fc«.  Noetling. 
1&     M      imgularU,  Noetliag. 

19.  TurnMl*  affluiformit,  «pM.  MV. 

20.  Ccfyiifraci  rt^"ri,  X.  i-lliog, 
il.  A'atie*  ealUia,  iktweiby, 

M.  Qynim^da/t  /I'ATchiac  and  HaioM. 
fi.  CmW«  i'sfviloct,  NoetUng. 

56.  Semieattii  prolojap»»iea,  Kpm,nt9, 
M.  Oitiyeidia  mMmtmit,  Moitiiiig. 

57.  fSwIa  OteUUi,  Noetlin^. 
M»  SWfoM  patdali$,  Noetline. 

29.  Smmtll*  pntoUberculari;  s{i««.  oov. 
Ml,  Am*  •mHM#w,  ipcob  nov. 
81,  Paieiolaria  nodulota,  Sovnrhj. 
S2.  Mure*  arraiammitf  NoetUng. 

M.  /'Wirfa  rM^«w,  spee.  nov. 
a.     „     ienbiU,  Sowvrby. 

36.  Olira  ru/ula,  Ducl<>». 

ft7.  CamuUaria  dufidtcait  d'Aichiac  and  Huma. 

W»      M      «MfftBjaa«,  apt*. 

S9.  rtrrf  {run  «mi<i*|  K.  Ifaltia. 

40.  Aii4ii/a  f/xw. 

41.  SHfeula  /eideni,  Noot'iing. 

45.  0«as<a  irravadita,  Moeiling, 

48.  Clmtinla  proi,»iifd(/tra,  apee.  nav. 
44.  Diii'i:  pr>it^'in!errufit'i,9ptit.UUT. 

46.  C'oAii*  moAiMaaM,  Hwm, 

46.  Jofaaa*  fialiaacMiiai,  LinnC. 

47.  CiUirtntiua    nMa<M^  afaa,  MT. 

48.  Caneir  tfec, 

49.  llyliobaU*  ip»e. 

iO.  Cwcivia* gaagditat,  Miilkr  and  Uenie. 
AI.  ffclataania 

59.  £iMHw  ^ilMmat'ff  Bunfiiita. 

The  d«ttmittii<nk  of  the  bed*  oomposin^  tlifa  aection  is  not  very  eas^y ;  it  aeem* 
uoqaeationable  that  no  ittate  iMbMlgiDg  to  the  Ptoimmii  b»Te  oome  to  the  surface, 

thou£!:li  the  existonee  of  this!?roup  in  greater  depth  is  apparently  proved  by  tlic  iinid, 
ejected  from  the  mud  volc^uoes,  the  appearance  of  which  is  exactly  alike  that  from 
tb«  drittcd  ton  liolei  of  TonuigToiaiig. 

The  occurrence  of  fragments  of  fosi^n  hon^^a,  nraont?  which  Trionvx  upt'c.  WW 
Noognized.  in  some  of  the  conglomeratic  beds  iiear  the  river  bank,  prove*  that  the 
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strata  here  exposed  belong  to  the  Irrawaddi  BOrics,  tliougli  tliere  is  uudoubtedly  a 
gmdmil  {Muage  to  the  upper  beda  of  the  TeiHuttfMM^iou. 

'flic  section  exposed  nc«r  llhibii  ooold  fbenfovB  lo  dflaeeoiding  oidw  Iw  iiit^ 

preted  as  follows : — 


net  im-SM-r'-J. 

« 

with  Inje^ra  of  bftrd  ccmcretiotuurj'  undatODo  • 

B 

.3 

.a 

■ 

1 

■4-  Bluish  cUj,  anfoMlUI«raw .      .      •      .  . 

150  . 
B  m 

'£ 

a 

S.  BhU  «lv      bfm  of  MIHImMMaitau  . 

MO 

£ 

« 

IiMMrllhMMb 

i 

I 

1.  FatmlUwaiu  mnditvat)  iia4  cl«j«  Mt  MyMil 

Thintiw 

(i)  TsiTAKeTOUXG. 

The  important  Tillage  of  Yenangjoitng^,  Let.  20*  29*  N.  and  Long.  Ol'SG'E^ 
is  situated  on  the  left  bank  of  the  Imw:iiJ(ii,  \Tt<,  miles  nortli  nf  Rangoon,'  The 
•tiAta  form  a  very  flat,  symmetrical  anticlinal  arcii,  the  top  of  which  has  been  greatly 
phmed  down  I7  rabscquent  denodatlon.  Aa  almost  all  the  ehief  TdleyB  eat  the 
anticlinal  arch  at  ri^ht  anirl"!*,  very  l'OoI  scrtl  nis  can  bp  sren.  !)ut  it  is  only  for 
the  comparatirely  small  hoiizoDtal  distauoe  of  5,100  feet,  measured  along  the  line 
of  gnatest  exposure,  that  heds  older  than  the  Irrawaiii  aeriea  are  exposed  in  the 
eontre  of  the  anticline. 

Marchins  from  the  river  in  eastern  direetion,  sJrata  belonging  to  the  Irrawaddi 
series  will  be  ohserred  dipping  at  37''  to  3b''  in  south-nrestern  direction;  the  lower 
bonodaiy  of  tiie  Jrrimaidl  aeriea  beinfp  wall  defined,  th^  oafefally  measnnd 

thickness  was  found  fo  be  4,G30  feet. 

Below  the  basal  bed  of  the  Irrawaddi  series,  the  zone  of  Uippolher  'tum  antelO' 
ptnvm  and  Aeerotkerhtm  perimmte,  follows  a  eeriee  of  toft  diTe'eolouTCd  ehja 
ahernating  with  thia  beds  of  snndstoiif,  mnnsiirins;  1,100  feet  in  thieknoss.  In  the 
top  layer  of  this  series,  immediately  underneath  the  basal  oonglonierate,  I  dls- 
ooreied  on  the  eastern  dde  of  the  antielinal  arch,  near  MtUndoun:;,  two  patches 
foil  of  shells  of  CjPfWo  (5o*t»»a)  crawfnui:,  m  il  Cyrena  (Baiiam)  petrolei,  hut 
nowhere  else  these  spneics  have  so  far  be -n  fmu  l  a<^ain,  I  therefore  termed  the 
top  layer  of  the  YeriangyoHngiau  zone  of  Gyrena  (JiaiUaa)  craw/urdi,  though  it 
mvat  be  andemtoad  that  it  is  vafoariUferous  for  its  greatest  part.  The  following 
foeills  have  been  desorihed  from  this  bed  : — 

1.  CjrmM  (.&(Mi«)  enutfurdi,  Noetiiag. 

R.     „  „       iodonngeMit,  spec.  nov. 

Bzoqpt  this  looal  ooonrrenoe  of  Cyrena  the  XenM§fMm^min  is  absolutely 

'  OiiUooe  by  rinr. 


80  FAUNA  OF  TBB  MIOOBNB  BBD9  OF  BURMA. 

anCo&siliftirous  and  even  the  most  careful  examinatioa  failed  to  ditoorer  taxj  fouili; 
n  the  othw  liud,  tihe  strate  aiv  dumfltefisad  bjr  an  •bnadanoe  of  gTpsnm. 

In  tbe  very  centrfi  of  t  he  anticline,  and  exposefl  for  1,^20  feet  in  horir-ontal  dis- 
tance, the  top  beds  of  the  Fromeiant  charaoteris^  bj  bluish.grey  aandstoaee  and 
bine  flbyt  tIm  to  the  amfuw.  The  leqaeooe  of  the  Ptmttu»  hM,  howerer,  been 
demonstrated  by  the  native  pit.  wells,  as  well  as  by  the  sections  recorded  in  the 
drilled  wella.  It  u  oompoaed  of  a  scries  of  bluish-^y  landstoneB*  often  charged 
with  either  wster  or  petrolenni,  separated  by  clnncbj  clays  of  hlidsh  ooloar. 

The  tbioknosa  of  the  Promm«  Ls  not  fully  known  yet;  in  the  centre  of  the 
anticlinal  arch  vhcxo  the  beds  are  almost  flat  the  dziU  went  thffmgh  npiratda  of 
1,100  feet  without  reaching  the  base. 

The  PrmBttm  U  almost  nnfossilifenaa ;  onlj  In  its  upper  pMi»  ahoot  150  tet 
<  from  the  top,  a  fossiliferous  layer  of  small  extension,  containing  a  eorionsly  mixed 

fauna  of  tmlj  marine  speoies  and  terrestrial  animals  haa  been  found.  The  follow- 
ii^  speciei  hufe  been  deieribod  from  thia  had  whioh  I  ifylad  tone  of  Anoftotk*- 
Hum  ttrmmiieim,  speo.  nor.  : — 

1.  Fantfatku  tamUut,  Hwn, 

t,  ZUMmm*,  spec. 

4.  Jrea  blttrigala,  Dunkipr. 

5.  I'iiinr  jiroiopiilijipinarUM,  »p*c.  noT. 

6.  Cardium  ^.  miuhuenu,  Noetling. 

7.  MfUebattiftfte. 

a.  CmJUriat  gmfilieM,  MOlkr  and  HaaW. 

,  10.  fytion  ef.  mdurut,  lAani,  , 

1\.  Croeodiita faluMtrit,  Lees. 
12.  6i»rialU  gangtHeui,  Omdio. 
18.  AMjtlol kerium  bimanicum,  spec.  □'^v. 

The  section  of  the  YeoaQgyouag  anticlinal  would  be,  therefore,  as  follows,  in 
daioendiiig  oader 


PiMMane. 

i 

t 

»1 
s  ^ 

7.  rr.foii>ii:fcraai^  «llf#'*iiMMi  dm*  tHMUag 

10  fart. 
1,080  , 

9,  WmOUmm  thUi       lod  tmUmm,  lit 
AtimA.  .... 

in  fab 

i.  ZwM  d  AMflllUritm  Urmmdmm,  ipM.  wm.  . 

i 

■ 

•0  • 

t.  ijBleMjlifarau  und,  4th  oil  und       .  . 

»  » 

HO  . 
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(e)  Sixeir. 

The  littiA  TOUge  of  Sioga,  618  milet  north  of  Bimgoon,'  »  aftoaied  on  the  left 
iMUlk  of  the  Inrawaddi,  Lat.  21'  5'  N.  and  Long.  94"  61'  E  ,  luar  tlio  aistern 
end  of  the  oroeB  ohannel  which  the  Ixiawaddi  has  dug  tbzoagb  the  Pcyu  and  Irra- 
wadM  aeries,  ezpoaing  one  «f  the  flnett  aeetiont  throogh  the  Upper  Tertiarj 
ftwination  that  can  ho  Man  bk  Burma. 

The  strata  forna  an  niWfmmetrical  anticliual  urcli  the  eastern  side  of  which  is 
the  shorter ;  in  the  oentre  the  YenaHgyouagitm  is  exposed,  luid  the  webLtiru  side  is 
moiilj  oanpoaed  of  the  ImmadM  Ntiee  extaDding  in  weiteni  diiaotion  as  far 
as  SileniTo,  and  oshibitinf»  a  tliinkness  of  not  less  than  20,000  f<^t.  The  late 
Mr.  Grimes  has  measured  a  good  section  about  three  miles  south  of  Singu,  and  I 
aball  eonaMne  here  hia  iHth  my  own  ohterratlOBa. 

Mardung  from  Sin!j;u  in  western  direction  the  beds  of  the  Irrawaddl  wrK<i 
will  first  be  met  with,  along  the  bank  of  « little  stream,  dipping  at  a  very  high 
angle,  alnuwt  90"  in  eaatam  direotion ;  the  dip  ietaena,  and  gradually  coDglomeBBlio 
beds,  containing  fmgiaenti  of  fOMl  booM^  avB  met  with,  whioh  indieate  the  hMO 
of  the  Irrateaddi  series. 

Immediately  below,  and  apparently  perfectly  conformable,  follows  the  TetuMg* 
fomigkm^  chataetorised  by  a  aerie*  of  dtro-eakied  elofa  ecnlatoing  atringi  of 
liarfler  sandstone.  According  to  the  Into  \f r.  Grimes,  those  beds,  for  which  the 
name  Singu  shales  would  be  appropriate,  are  uafossiliferous  up  to  a  thickness  of 
1,450  feet  fram  the  top.  The  highest  foMOiSenoi  bed  met  trfth  k  %  bud  of 
calcareous  sandstone  of  hTovm  <  iionr,  ooatainlng  n  few  Mt-jpwerrod  epiwimffnt  irf 
Cafdt<a  ijidatMreiuit,  K.  Martia. 

Below  iUt  bed  follow  aome  move  nnftiMififeroae  atmte  of  greeniah  eoloar 
measuring  about  100  feet  in  thickness,  after  which  one  of  the  most  important  beda  is 
found.  This  is  a  Tery  hard  glauconitic  sandstone  of  bluish-green,  or  dark-green 
colour,  containing  a  rich  fauna ;  the  shells  are  generally  well  preserved  and  shine 
out  bcantifttUy  in  their  white  loaiM  turn  the  aommading  Mirfah  gwen  ttitaiz. 
Enm  the  frequency  of  Mytilni  ni^oharhu^,  Rocve,  I  have  called  it  the  zone  of 
Jfytilut  meobaricm$,  and  the  species  described  from  this  horizon  are  given  in  the 
followtag  Hit : — 

1.  PanufotAu  eamUmi,  Dooeso. 
<•  Xmm  ^ffMfHMMM,  apse.  nov. 

apse.  iiov« 

&.  Uj/tiiut  nieobarieiit,  Kmv*. 

e.  JMufa  iadttfate,  eras  ao*. 

1.     u    jmaMMUieii,  spta.  a«r. 

8.  JrtM  tiltrifU,  DonlMr. 

0.  Cardila  viqvesnili,  d'Aiduaa  and  BaiBM. 
10.    „     ^nMMte,  ape^  nor, 
11«    m     ^.aNMt'Mi.d'.AiaUasaBd  Rain*. 

•OhtNMlqrdtHi. 
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1 2.  Crattalella  liiettfii,  f pee.  nov, 

15.  Cardium  minbntMt,  opec.  uov. 

14.  MtiautdU  netttnljanif  apaOb  nor. 
IB.  DiMM  pnMihetM,  apaou  nov. 

16.  ^     amygi]al<Ade*,ffea.  not. 

17.  „    frotofkiUfgimmm,  ipio.  nor. 

18.  TMinm  grimm,  tfiee.  nvr. 

19.  Gari  lifn'r-roiin'j!,  s|n'0,  noV, 

50.  CorbuU  mgvta,  Sow«rby. 

51.  DtnlalinmJiMfAuini,  K.  Mulin. 
CS.  Callio*tom»  Uan/ordi,  Noetling. 

53.  Baritiua  totioliaaa,  speo.  dov. 

54.  SeUriwm  maximum,  FhilippL 
S6.  IknUelht  *imfii**t  Jeokim. 
M.  Bliiquaria  $pee.  9. 

27.  Cafj//''riif(i  rui/'  tii,  Xoetling. 

S8.  A'attca  oinatra,  Sonerbj. 

M.  4iyMWw  •«ff Mf«M^  Linirf. 

30.  Cfprata  yra»li,  d'Ar<<bi»c  and  HainM. 

81.  Galtixim  ttf  iti/i/era,  *pfe,  nov. 

32.  Fieviii  IkfliaUi,  Nortlio^r- 

39.  Pyrula  bueephala,  LnioBrok. 

84.  „    flettdt/iheepiafa,  t]>ee.ugft 

85.  Oiii  fi  rnfti!a,  Dnclo-:. 

36.  Genoia  irraradiea,  Noetliog. 
if.  CUmimim/mtmimmbi,  KincTi  wftt, 
38.        „      pnl'jni'difcTii,  spec.  Mr. 
30.  Couu*  oraeniit,  »pec.  oov. 

40.  CcWmmm  itfMmM,  apaa.  wnr. 

4t.  CfreAona*  gaifjdicui,  MSIbr  and  Hrale. 

Then  follows  a  series  of  UBfoasilifeioiu  beds  of  olive-green  colour  probably 
nMasaiiog  about  800  feet,  and  tbtn  another  foasilifeious  laytr,  vbidi  I  tarmed  tha 

lOOe  of  3fewcardi<i  mel'irulijaris,  spco.  nov.,'  is  met  witli. 

This  zone  is  represented  by  a  soft,  argillaoeous  sandstone  of  brown  colour 
oontainioif,  howoTw,  nambers  of  gnin*  of  Blauoonite.  The  lifhologfoal  appeaianaa 

Irarjs  tn  the  belief  that  volcanic  ash  has  groatly  ooatributed  towards  its  composition. 
Other  zemarkable  features  are  numerous  lumps  of  hardened  clay,  which  prove 
unquaationably  that  prcviooa  to  their  imbedding  they  were  perfectly  riddled  by 
the  holes  of  ZithotUmM  vpto.  vhieh  hare  now  beeome  filled  up  .with  the 
sanonndiDg  matrix. 

FoflsOs  are  numerous,  but  there  is  no  great  variety,  and  the  preserratiom 
b  not  always  lha  beet,  pottioularly  that  of  tha  QMbrapoda,  tba  riiell  of  whioh 

'  Thi>  bi>J  u  ii3e:itiaU  will)  Ui*  Cgpritariia  b*il  ol  taj  farmer  p<4>«r  (b«T.  Mil  Sob.  ol  Itt-,  r»gi  Ji).  At  ihit 
ticcr  th«  uw.  i^-ncik  pmiMtB  tt  Jfifiwprfh  mtiiuwifant wm «ot kaowa  to m» art  aiM ly  ifcay*  1  kKiiid 
it  l«  be  a  Cgprieariia. 
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htt  Iwen  ia  most  oaaM  deatroyed.  The  follovring  ia  tha  lut  of  fossils  described 
fnmi  fliii  bad  i— 

1.  PanufMiu  tunleiit,  Dman. 
9.  FttUn  irravajieu*,  <i»'c.  no  v. 
t.  Ariethl  tuettiaaa,  >pec.  nov. 

h,  MmM*  btuUAaita,  tgua.  nwr. 

J»  Ana  l/Ufrigalii,  Dunlter. 
8»  NmetUa  »leetii,  No«tUog. 
9,  Ma  KrmMmea,  vpM.  boti 

10.  Cardiln  teabrota,  tyi-.  nav. 

11.  u     (jiilftmaremtf,  K.  Martin. 

1S<      0     t;iq>i''»afli,  d'Arebiac  and  Haime. 
18.     „        Mitfa(rYi<,  d'Anhiaeud  UwoMk 

14.  Oraualelta  dUurri,  spec.  nor. 

15.  Mfiocardia  me/avu!yarii,  tpto,  MT* 

16.  JHome  froteiiUeina,  tfte.  nor. 

IT.    11  pntofMtfja  Mftutf  apM.  mt< 

13.  TelUna  grimrgi,  spec.  no»,  ^ 

m.  Oori  iifl^i,  N>/etliDi;. 

50.  CorbuU  rugoia,  Sowerby. 

51.  C^lioiloma  btaa/urdi,  Noetlingb 
SS.  Tmreiea  prolcmontH/era,  fpee.  ngfi 
23.  Basr'iisa  lori  'liana .  aov. 
M.  SaUrium  maximum,  Pl>ilip|»i, 

S5.  Cfprae*  gntOi,  d'AreUaesnd  Haim. 
26,  Gtt!irif-j  M  r«;,''(','Vr.(,  sjiec.  HOT. 
557.  FieuU  i&cobahli,  NovtUng. 
2S.  CoKM  avaemit,  tpec.  oov. 

80.  CdffiaMtM  Knmmiea,  f\<ee.  dot. 

31.  Lnmna  tpaUattinnii,  H  .tiai  nrte. 

52.  Carckariat  gattgeticM,  iMul  ersud  Ili  nle. 

Then  follows  nnotber  ;500  fort,  nf  imfosfilifcrous  l!(>(!s  below  which  there 
aieMVsral  thin  beds  of  bard  sand^touo  tbo  surface  of  which  is  covered  with 
miineraiu  fiM^;  nort  of  ihem  are,  bowevsr,  in*  vwy  fingaiaafauy  atato  of 

prrservation  and  only  a  few  speeiniens  could  be  delBrmincil  specifically.  The 
following  is  the  list  of  fossils  desoiibed  from  this  bed  which  I  called  loae  of 

1.  Imtku  d'areMaeiamt,  apao.  aar. 

S.  Cortuia  frolulruneaia,  *pac.  dot. 
4.  f aakfia  tefkpUmmh,  apaa.  aeir. 


Thn  {oUbwi  anofliar  miei  of  unfoMlliteoai  lMd%  mnsnring  aboat  MO 
fflo^  bdov  wUidi  unnt  floatfl  the  Ffometmt,  thon^h  thb  divkfam  Is  appMnflj 
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OiOwlMre  ezpoaed  on  the  buvCmm.  Tbe  aeotfoa  nMur  Binga  ia  thenffliB  Jb  dflMmdiag 

order: — 


PlioOMM. 

SOMOImL 

10.          ilulia,  nnfMilibivilf    .  ^     .  • 

0  .  r 

■ 

i 

7.  Z.ini-  r.f  MytilKt  nifotariew,  Cti<>iina  * 

m  « 

«  -  r 

OppirMi««iie 

5 

c 

6.  l'a(<i«ili{*nM*  naditiHM  uni  eta;  . 

soo  . 

'S 

B 

ft 

<•  lawaf  Jfifaianili  mtlmiitlgarit,  tgM.  aor. 

MO  . 

I 

0  .  r 
aoo  , 

i 

I. 

9 

1.  Pttrolifmnil  naMsot  mA  cU;  not  txpoaed 

QllklWWII. 

{<{)  Ten'angtat. 


The  little  village  of  Yenangat,  Lat.  21'  6'  N.,  Long.  9J,°  51'  E.,  is  tituated 
on  the  rigbt  iMuik  o(  iha  Iimwaddl,  ahoafe  S40  mUM  from  Baagooa,^  at  tbe , 
eastern  foot  of  the  Tan^vniill  range.  This  range  is  formed  by  an  unsytMt'n.'tr'cal 
antiolinal  arob,  dipping  almost  vertically  on  its  eastern^  and  vcrj  gently 
on  ita  irateni  aide.  WharafW  tba  valhiya  bare  oot  in  deeply  eooagb,  tha 
Yenangyoimgian  oan  be  asaD  ia  fha  owtab  whilo  tha  ridai  an  fonned  by  the 
Irrauaddi  series. 

Uarebing  from  tbe  rirer  bank  along  tbe  Tenanchotuig  raviae,  in  western 
dinetimi  for  about  600  or  600  feet,  the  Irrausaddi  series  can  bo  seen  dipphig 
at  about  70°  to  80"  in  eastern  direi^tion.  The  dip  slmvly  decreases  to  nliout  45" 
at  a  distance  of  1,200  feet  from  tbo  river,  and  then  suddenly  changes  to  V  west. 

Below  tha  Irrmtaddi  series  tdlows  a  eeiilcs  of  oliTa*aoloiii«il  olayi  with  Inter' 

gt^tifled  beds  rif  sandstone  sometimes  very  hard,  sometimes  r-ither  t-tift.  The 
tbifilr""**  of  these  series  seems  to  vary  greatly  owing  to  tha  extensive  doauda- 
tion  whidi  it  naderw ent,  prerions  to  the  deposit  oC  the  IrramMi  series.  In 
the  YenanohouDg  ravine  I  observed  a  thickness  of  about  500  fwt,  hut  the  lato 
11  r.  Grimes  thinks  that  at  soma  localities  in  the  Tnni^yi  range  it  is  rather 
more.   The  correoiaen  of  this  view  oan  only  be  proveil  hy  future  researohes. 

Fossils  are  scarce  and  scattered,  generally  ill  pre?Qrved,  hut  apparently 
of  marine  character.  A  few  havf  been  found  nliout  3,jO  ftet  aliove  tlie  base 
of  the  Yenangyoungian  in  a  hard,  thinly  bedded  sandstone,  the  8ur:aco  of  which 
is  eoracad  with  a  perfect  agglomerate  of  shell  &aginanti»  but  otMntafaiiiig  only  a  few 
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w«H  presemsd  speebneiBs.  Fiom  the  Intfuoaj  of  the  ooeananee  of  2Ho»0  ^Hfta 
tliis  liorizon  haR  been  termed  S<»e  of  JHffW  .(ImM9*i,  And  the  followillg  apaoiot 

have  bcoD  recognised  : — 

1.  Lueiaa  d'areAuieiana,  *p«e.  Bar. 
X.  J>iaMiMt$m,  HoMug, 
S>  Cofiula  prvtotruneata,  ipec,  nov. 
4.  BeaUria  Uptoplturata,  ipec.  nov. 

The  ToBUgyoungian  gradnally  passes  into  the  bluish  coloured  btds,  aud 
tlia  iMM  of  Pameyathm  eaeruleus,  as  I  called  it  from  flw  fkeqneot  oooonenoe  of  (bb 
<ip<'<-ii>fl.  app-irently  conolodos  this  Mriea,  from  vliioh  the  Iblloiriiig  apeoiaa  have 

been  dcscribod 

1.  ftfiHjwMw  oMvIlfw,  Dmoui. 

2.  Xuptaminiii  ri\:aft\,  A 1 1  ix- 1 . 
S»  Peelen  irravaJiciu,  «p«c.  not. 
4.  Area  hUtngata,  Dnak«r> 

6.  NueuU  aleoeH,  Noetliog. 

C  Zueinu  fojana,  apaa  noT. 

T.  IMmm  mmyjJaUndeii  ifSg.  nor. 

!•    «   jwrBto|ii*f>>jiwn>it,  spiSb  oort 

$.  IWfc'w«IW.MoitUiw. 

.       11.  tjite. 

15.  Calliodma  ilMf  rorH,  Noctib^ 
18a  Sttarium  manmum,  PbiHppi. 

14.  ]Viii«a  iuddia,  NoeUingt 

16.  TurrittUa  a^aiformk,  qM.  BOr. 
10.  &/i^MfM,  fJMff.  1. 

IT.  d^^nm  nifVM,  Nottlng. 

15.  Satica  ealkua,  Sowerby. 
19.  M  obtcan,  Sowerby. 
to.  aSfuttm  ntrihidtm,  Limfi. 

SI.  (^|!p«wi(  ^«<H  d'Archiae  and  Bain, 
tf .  Trivia  $mthi,  K.  M«rtio. 

25.  Fieula  IkeobalM,  NoaUlngi. 
24.  iW(M»jNM)MM,  Nortliag. 
til.    „    mentfi«Mw»,  vftn.  ww. 

26.  Rauf'hi  pr.t,,!u',>-rr«'ant,  epeOb  M*. 

27.  Futui  teminudut,  (pee.  nor. 
It.  #lM«ii>larMMM«M,  Boverlf'. 

S9.  Jfvrff  (7)  uiHaleiegt,  d'AnUsa  and  Halsir 

10.  F o/iif<i  denUUa,  Somrby. 

SI.  O/ips  n|^b,  Ondot 

St.  CmuMariafrndMrnuMtki,  qpM.  aen 

St.      „  <l«<A»aj,d'AMkiaoaaiaaiiM 

s-t-  »£>'','('<«tMfl^spaa.Mir. 

its.  frrtirnai  *pte. 

t6.  Ams/«>MM;)lMUbv. 

M.  .9nUM|vaaMMii|,  NoatUqr. 
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as.  Omw  matwnmut  Hum. 

40.  M    fsUntii,  apwt.  nev. 

41.  5rt/a»i«*  Linnc. 

42.  Caiiiaaaua  liirmamca,  spec.  dot. 
48.  3tj^$ohsiitt  ^tCt 

44.  Lamna  tpallamanii ,  1!  iinrirt». 

45.  Carckaruu  faugctuu!,  M;jiicr  and  Henle. 
4«.  Otolithmt,  »p§c. 

Below  this  follows  the  monotonous  aeiim  of  the  Fromeian  composed  of  bluish 
landstones  and  daya,  the  former  oliarged  vith  petroleum,  is  knonrn  to  upward* 
of  feet  witlraat  leadiiag  tbe  bate.  Hia  toUowing  woold  tlieirefom  repneuat 
the  Motion  in  the  Tenanchoung  ravine^  though  it  rau.st  be  undorstood  tliat  it 
prababljr  does  not  exhibit  tbe  full  thickoeas  of  the  Ye»a»gyonngian,  In  de- 
■oending  order  tlie  soqueaoe  is  M  follows:— 


Plill««l(. 

Immdili  6*ri«. 

TUakoMt 
M  too**. 

VpftrlliiMM  . 

i 

i 

r  ' 

I.  OniMMBtoMi        «f  tUvtatlraNi  miImmm 

4.  Z«ne  '  f  DiViw  i/iiiio/ii,  JfortHnu 

X  UnfiiHiUferuiit  clsya  witb  hard  coiKiatimi*  and 

laofiNt 

M»  • 
M  . 

& 

V 

•i 
« 

I.  A  srnm  «C  ulMI&fcToiu  HoditeM*  ftvqiHiiitly 
potmliftrowb  kll«fiiBtnig  with  bcda  •!  day. 

1,000  fnt. 

(e)  CUINDWIN  DiSTKICT. 

I  visited  the  Ohin jwm  Bletriot  ai  fu  baok  «■  18S0,  and  aiiioo  tint  time  no 
further  surrey  has  been  made  of  tbia  remote  and  very  jun^^ly  district.  I 
obtained,  howeror,  two  fairly  good  aeotiooa  abng  the  Nantahin  came  and  the  bed 
of  the  Yu  riror,  though  my  visit  at  tlie  time  iraa  a  mtber  hurried  ooe  and  I  was  not 

aide  to  spend  much  time  in  searching  for  fossils.  Whether  the  Tenattgyoungiam 
is  therefore  really  destitute  of  fossils,  as  it  appeared  to  he,  or  whether  future 
researches  will  reveal  the  existence  of  fossil  if  eroua  beds,  remaius  to  he  seen.  The 
aeotion  in  doeoendtng  older  i>  as  foHowe : —  • 


riiMww 

lm«a<liti  St'iiH. 

a 

I««w  Miaew*. 

j        3,800  iMt. 

The  occnrrenee  of  the  Tenangyoungian  is  not  without  any  doubt,  M  tke  yttho> 
logical  charaoten  of  tliia  aeries  an  rather  those  tA  the  ProoM<«ii»  ctStj  p^por  and 
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salt  coloured  sandstone,  alternating  with  beds  of  bluish  clay.  The  probability 
that  the  TenanffS/oungian  has  not  been  deposited  at  all  in  this  part  of  the  country, 
it  by  no  means  smalL  If  this  Tiew  be  true,  and  the  whole  aerieB  of  atnta  weM 
to  reprosont  the  Pronteinn,  an  uneonformif y  would  exist  bctwoon  Promeian  and 
Yenaiigyoungian.  This  view  is  to  some  extent  corroborated  by  observations  in  the 
TeiuiDgyonii;  oil-Aeld/  wheve  a  local  oredap  of  the  7eiuuigg«mgikm  has  been 
()l>5ervi-il.  It  reqntrpt-^,  liowi-vor,  a  good  deal  of  fiiither  xaaeaBohflB  before  this 
question  can  be  fio&lly  decided. 

{/)  Ooumainm  or  tei  vantxst  sscnoin. 

On  tlio  following  table  I  tried  to  correlate  the  first  five  sections,  omitting 
that  of  the  Chindwia  for  not  giving  a  suihcient  amount  of  detail.  Each  section 
ia  dmrn  to  soale  of  thickoen,  io  order  to  ahow  the  pontioD  the  foHiliferotu 

horizons  hold  in  tho  soquenoe. 

In  ezf  laoation  of  this  table,  a  few  words  must  be  Baid>  otherwise  an  orroneoos 
idea  might  be  eonoeiTed.  The  table  doea  not  ahow  the  abaolnto  oonektioii  of  the 
different  fossiliferous  horizons,  and  does  not  pretend  to  do  ao.  Each  section,  at 
already  said,  has  hr»en  drawn  to  scale,  that  is  to  say,  the  fossiliferous  horizons  are 
represented  iu  their  correct  height  above  the  base  of  tho  Yenamjyoungian,  except 
thoaeef  AfieiahtmtrotmtiiAPholaa  orientalis,  the  position  of  which  in  the  sequenoe 
is  not  known  (see  above,  pai?i>  10).  and  their  yhco  is  tliereforo  a  purely  hypothetical 
one.  The  still  more  doubtful  horizons  of  0»lrea  pcguentU,  and  Ottrca  fromen$M 
have  been  entirely  omitted,  thongh,  if  my  anppoaition  ia  eoneet,  Aey  oogbt  to  be 
shown  in  the  rAayc/m.vo-sandstone.  The  st-etions  have  b(»en  I)!mcp;1  next  to  oimh 
other,  assuming  at  the  same  time  that  the  boundary  bctweca  the  Promeian  and 
Temmffto»«gian  represents  a  eoottant  level  If  this  viev  la  comet,  the  aeotioaa 
would  prove  better  than  a  description  coiild  do  that  the  boundary  between  the 
Temngyoungian  and  the  Irnueaddi  aeries  ia  •  Very  irregular  one ;  in  other 
words,  that  there  eziats  an  nnooBfnrmify  batiraBn  the  P«gfti  dhirion  (Miocene)  and 
Vbitlmwaddi  series  (Pliocene).  At  jdacea  the  denodation  of  ttie  Tenanggoungia* 
causfi!  a  considerable  portion  of  its  upper  part  to  disappear,  and  though,  for 
instance,  the  zone  of  Cjfrena  cratcfurdi  represents  at  preaent  the  top  of  the 
T«iiaitggoumgia»»  near  Tenangjonng,  it  wae  originally  nraoh  f orUiar  down  in  the 

scries,  and  its  high  position  is  only  an  api)arent  one.  I  have  dwelt  on  this  fact  on 
page  10,  and  if  my  assumption  be  right,  the  view  of  the  unconformity  between  the 
two  mdn  dlvldona  of  the  Teitiaiy  vt  Bnraia  would  be  strongl j  supported  by  the 
sections.  On  the  other  hand,  the  regularity  of  the  boundary  lino  between  Promeian 
and  YenaHfffinittgiau  ia  bj  no  meana  an  established  fact»  and  I  spdce  above  of  the 
probability  of  an  nnoonfonnlty  between  the  two  parts  of  the  Pegn  diTision.  If  such 
an  unconformity  exists  and  would  not  ))e  local  only,  then  the  seotiona  had  clconiw 
to  be  arranged  dilTerently  and  the  boundary  between  tho  Yenannyoungian  and 
Irravsaddi  series  would  not  be  such  an  extremely  irregular  one  as  demonstrated  by 
the  aeetionai 

I  wish,  bowerer,  to  say  that  so  far  tho  evidence  of  observations  is  more  in 
favour  of  an  unconformity  between  the  Arrakan  and  Irruwaddi  scries  than  within 
'TIm MNiMDM  ■<  VstmliBB  i»  Bum, IV n/. 
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(A)  Oeneral  IteiMrks. 
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(J)  Tke  ISuntnif  tie  Jenangj/ouHgkm. 

The  emtenti  of  ihii  liit«n  Mndeawd  in  tlie  foUowlng  teble  whiA  ilioin  the 
muuber  of  spedra  of  eaoh  olan  oeooniiig  in  ooo  and  nu»re  horizons 
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TliO  table  sbova  at  once  how  small  a  number  of  species  possess  n  larr^o  vertU 
cal  range,  while  the  lai^r  majority  are  known  to  occur  in  one  or  two  horizons  only. 
Hie  imall  number  of  species  belonging  to  othar  olMWdi  than  the  Gftropodn 

and  Pclccjrnda  rend,  (ln-m  of  very  inlVrior  importance,  and  if  we  disrccrard  them 
ia  the  foUowiug  discussion,  such  aa  omission  will  not  materially  aSect  the  result. 

The  TcrHa^  distribntion  of  the  FeleojpodaandGaiiropoda  wiUbett  bo  nalind 
if  instead  of  the  actual  number,  par  oaati,  of  tba  total  an  ginn.  In— mmJii 
they  allow  of  a  butter  comparison. 

Tbese  fignres  baTo  been  oompntad  in  tiio  foQowing  table: — 
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Tbesc  fifrures  prove  as  distinctly  aa  possible  tlint  t!ie  vertical  range  of  the 
majority  of  species  ia  a  very  short  one ;  over  half  occur  in  one  honxon  only,  22  01% 
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that  is  less  than  oqo  quarter  oooarin  two  hatiKni^  $ai.  inn.  tkm  Ihs  panntaga 
rapidly  ddoreoaM :  16  06%  ooour  in  three  and  four  twriiom,  ind  cnlj  7*64%  and 
0-96%  aro  known  to  ooeor  in  fire  and  man  hodsone. 

These  species  are— 

1.  Oitue  protopkHippfHarHm,  *p«o.  nor.,  ik  10  IwiHni, 

2.  Ntii»  ^Atem,  Sow.,  ia  $  boricotw. 

8.  9W/«M  §rimri,  tpw.  nov.,  la  f  iMtriiaaa 

4.  Conut  araea$i$,  B|i«c  nov.,  in  7  hurizons. 
5  I'eeten  icktmiantt.  ipto.  nov.,  in  0  horisoo*. 

6.  IKmm  pr^UaehM,  apMu  wt.,  in  $  bniiBBt. 

7.  „    amyfJaloidfi,  spec,  nov.,  in  6  horisoDIU 

8.  TeUiita  itlli,  ipse.  noT.,  in  <!  luirizoiw. 

9.  SotarimM  marimum,  Pliil.,  in  6  li<<rin>Mli 

10.  CalfptMM  nsoM,  MoatL,  ia  6  hoaiooa, 

11.  OKm  fi(/Vl*i  DaiiL,  b  <  kMiioot. 
U.  Wslica  '-aHota,  Sow.,  in  6  horizons. 
18.  Area  bittrigata,  Dnnk.,  in  6  horizons. 

To  tbhlitt  ire  may  add  J?w90ff«dhm  oaervitvi,  Dnno.,  SaUmu  HtMrntaWUm^ 

LilL,  CalOaniusa  birmanica,  ?ti('c.  nov.,  brin;^ing  the  total  numbnr  of  species  which 
ooear  in  more  than  four  horu&ona  up  to  16.  This  ia  a  ver;  insignificant  number  wbioti 
•moanteto  not  moN  flian  8*S7o  ^  ^  nnmbar  of  qpoobt  deMtibad  from  tho 
Tenangi/outtgian.  If  we  examine  tbiB  nliw  ot  tiio  dtSaroat  tpaoiei  WO  MA  fhttt  Oat 
of  tbe  whole  number  only  five,  cii., — 

Faraefatim  caeruUni,  Daak. 
IUMm  grimen,  ipes.  Wn. 

„    UUi,  ipao.  n«r. 
8oUfUm  mtximmm,  1%!!. 

CalUanatia  biriitanica,  spco  nov. 

aro  aiicb  apecies  whioh  oan  alwaja  be  onmistakablj  recognised,  the  remaining 
eight  egAJbit  mora  or  Im  fndllhnat  featam,  that  ia  to  say,  imlea  rery  well 
piOierfodt  a  small  change  which  would  constitute  a  different  species,  is  not  noticed. 

The  f^reat  faunistic  difTerenoo  between  two  horizons  which  aro  not  far  distant 
from  each  other  in  the  vertical  sequence  ia  exceedingly  well  illustrated  by  the  two 
f oOowing  inatanoai. 

I  have  dwflt  in  pages  18  and  19  on  the  strntigraphical  position  of  the  zonce  of 
Parallelipipedum  prolotorttionm  and  Area  theobaldii  the  following  table  shows 
the  vortioal  diatrihotioD  of  tho  fonlla  in  thoee  two  horiioaa;  tiwra  an 
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It  will  be  sc«n  that  out  of  a  total  of  98  species  onlj  28  or  23-i67o  oooor  in 
both  borisoni,  the  majority  being  Pelccypoda,  and  if  wa  ezamine  these,  we  see  that 
7  belong  to  the  ahoye-mentioncd  ;:;i'oui)  which  occur  in  more  than  four  horizons; 
on  the  other  hand  the  zone  of  FaraUdiidpcihtm  prototortuomm  contains  41 
species  or  41'827o  which  do  not  occur  in  tLe  zone  of  Area  iheobaldi,  the  majority 
ol  tbese  speeies  being  Petoqjrpoda,  vhile  the  womb  of  Atom  the«boM  oontiini  M  or 

of  species  the  mnjority  of  wliich  .ire  QaitlOpoda  vtlflll  do  BOt  OCeuT  in  fllO 
■one  of  Farallelipipedum  protolortuoium. 

Not  IflN  inBtmotivia  it  tb»  Mmpariaon  of  tlw  lom  of  JCtfioearite  meitnatgwHt 
and  Mytiltu  nieebtrtmu,  Th«  TOKtlaal  dbtaibation  of  fliu  fMiiM  ii  dwva  in  tbo 

following  list: — 


Coamm  to  boih 

Oeonrrinir  gol;  in  t)i* 
tone  of  ittiocariia 

Oecaniacaal;  Mm 

) 

18 

1 

r 

QMtNfol* 

1 

1 

u 

1 

FIfM* 

1 

Oat  ti  a  total  of  BOapeoiea  98(s447.)  areoommoii  to  lioth  Iwi&oni,  the 

majority  of  which  are  again  I'elocvpoda,  mostly  the  same  species  wliich  occur  in 
mofothaa  four  horiiODS.  The  zone  of  Meioeardia  ttmlatulgark  contains  8(=167J 
tpssie*  wbiob  do  not  oomr  in  the  some  of  MgUlm  iiiedb»ri9iUt  wUto  tiiie  Mwe  ii 
duunctcrised  by  20  {—i^'U)  species.  In  the  foltowing  table  theae  figtim  are 
■maged  alittle  more  diitinctlj ;  theie  aie : — 


ZoM  ol  ParaU*tipipti»>»  protetortuM^m,  •pen.  B»f. 


If  it  ii  permitted  to  take  the  average  of  these  figures,  wu  maf  my  out  of  a  given 
number  of  species  ot-currin',*  in  t  wo  different  horizons  of  the  Yenangyoung'yin,  SS'TS^  'g 
will  be  oommoa  to  both,  while  each  horizon  ooataina  83'127o  which  are  character* 
iatie  of  ii  Bnt  ft  moit  be  nndentood  thai  the  ehionologlcel  diOmoee  between 
the  two  horizons  must  not  be  too  groat,  aa  will  be  spon  at  once  if  wo  compare  the 
lone  of  JParallelipip-dum  pro'otorUotum  and  the  zone  of  MutUut  nicobariotu  both 
of  whieb  here  only  12  speoiea  or  18i)l7,  In  oommon. 

The  result  of  this  discussion  is  that  under  favourable  circumstances,  wh«'n 
there  is  no  gteet  Tertioal  diSeninoe  between  two  borisone,  the  proportion  of  species 
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oommoa  to  both  may  bo  33*72%  out  of  the  total  fauna,  but  when  tbere  is  a  great 
wticBl  dfatiBoei,  the  pRqportion  be  ia-6l7o  aft  the  ontaide  moA  oea  even  riak 
below  tbeae  figares,  while  the  speoies  dhicaoterutie  far  eMhhoiiioa  waaj  he  M'187o 
in  the  aTenge»  bat  riae  aa  high  ea  74'78V«' 

It  is  obTioiu  that  nodeor  theie  (riroomitanoes  the  fotalls  are  of  veiy  small 
comlative  value,  and  if  we  should  attempt  to  correlate  the  different  horiaons  bore 
distinguished  by  means  of  thrir  fauna,  not  evoo  a  fairly  accurate  result  would 
be  obtained.  Each  horizon  appeals  to  contain  a  &mail  number  of  speuitis  whioh 
it  sham  with  the  neighhoa^g  hede,  a  atill  cmalleir  number  of  epeeiee  haviag 
awidiT  rani^e,  while  the  largest  nurnbpr  is  represented  by  species  restricted  in  it. 

The  limited  borixontal  distribulioa  may  also  to  some  extent  be  responsible  for 
^■BtUanmberof  tpedaivbiob  twohoriMOioooazringintheaame  poritiaiu  in 
the  waneiice,  but  at  diffeient  looalitieiy  have  in  common. 

We  may  therefore  suppose  that  in  the  Yiaai^pnmfi«m  we  have  a  sequence  of 
lapidly  changing  faunas,  of  a  limited  hetbontal  lauge.  A  few  species  persisted, 
otiien  may  occur  in  two  different  horiaons,  without  being  known  from  the  inter* 
mediate  beds.  Under  favourable  circumstances  a  fauna  thrived  at  one  locality  over 
a  short  horizontal  distanoe ;  for  reasons  irrelevantly  which,  the  majority  of  that 
faima  died  oot,  and  in  the  next  higher  bed  we  ibid  at  the  same  looalitf  a  peifeotlj 

different  fauna,  rontainini?  only  a  few  species  of  the  earlier  one. 

Such  changes  can  only  be  explained  by  tbe  supposition  that  the  youagor  fauna 
immignted  from  lomewhieie  else  to  tbe  plaoe  of  the  older  on^  only  to  be  replaced 
in  ita  mm  torn  by  another  fauna.  This  unsettled  state  of  the  fauna  of  the 
Tmumggemitint  will  be  further  confirmed  by  certain  pecularities  of  the  Peleoypoda. 

(C)  The  Fauna  qf  the  Fromeian. 

A  lew  worda  axe  lafldent  to  deal  with  the  fauna  ooonning  in  the  aone  of 
JmOfHeiitrium  birmamSotm*  The  invertebrates  are  all  such  species  which  it  shares 
in  common  with  the  zones  of  TaracyadniH  caeruleus  or  Cancellaria  tnarliuiana, 
thus  proving  unmistakably  the  faunii>tiu  relatioui-hip  with  the  lemng^uuttgian. 
In  faet,  tiw  few  apadaa  that  hare  been  reeognind  an  cbiefl j  eneb  Oat  oeoor 
in  more  than  four  horizons. 

On  the  otber  hand  the  vertebrate,  with  the  exception  of  the  fishes,  have  not 
been  found  in  any  Mgher  bed  jet.  Wlietber  they  ooour  in  lower  beds  I  am  noaUe 
to  say,  but  if  it  were  permitted  to  form  a  cmiflusion  from  the  absolutely  unfoasil- 
ifetoua  samples  of  tbe  bore  holes,  the  answer  would  be  negative.  It  however, 
oertainUiat  tibe  boriioiiiBl  range  oftiaenneof  ^«opIof teriwm  MniMiifeaiR  ia  a 
very  limitetl  one,  because  no  trace  of  this  boriaon  has  been  discovered  in  any  of 
the  neighhourinfj  pit  wells,  and  the  absence  of  fossiliferous  beds  in  the  drilli  d  bnre 
boles  might  after  all  be  only  an  apparent  one.  Whether,  therefore,  other  t'oe«il- 
ifisiBiM  hotiiona  will  in  IMvie  ba  diaeonwed  in  tbe  Framttuu  or  ao^  eannot  be 
stated  with  certainty,  but  the  probability  is  in  favour  of  such  a  view,  partienlarlj 
when  the  strata  of  the  ProtM-sandstoue  will  be  carefully  Marched. 
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The  fkoBft  of  Oe  Tromtktn,  Btlto  •■  w  kaow  mlxMit  it,         ttn  Aaw 
tame  features  aa  that  of  tlie  YmuiffffMutgiMii  Bamsly,  m  Ttty  limited  T«Eliaal  and 
honnmtal  range. 

8k— CoKMiDMnr  ov  na  yAnri. 

{^)  Omeral  Bemarkt, 

After  the  dotermination  of  the  sppoios  had  progressed  for  a  certain  time,  I 
notioud  that  tho  fauna  was  composed  of  yer/  dilTereoit  elements,  a  view  which 
miglit  h«T»l>een  antiotpsted,  oonaideitaif  its  gwloirioal  and  faogiaphloal  poeitliH). 
A  priori  we  might  have  expected  species,  rolated  to  suohot  the  Eocene  of  Indiat 
and  others  more  or  less  related  to  those  iahabitiug  the  Indian  Ooeau ;  we  mi(^t 
have  farther  expected  speeiei  identical  wfth  the  younger  Tertiary  heds  tit  weetetn 
India,  othei-s  identioal  with  those  of  Java  or  Sumatra,  and  to  judge  from  the  results 
Professor  ilartin  arrired  at  from  the  study  of  the  tertiary  fossils  of  Java,  it  would 
have  been  rerj'  strango  if  a  relationship  with  the  Miooeae  of  Europe  existed. 
However,  in  order  not  to  prqndica  mf  mind  Iqr  anto>Biiggestlon,  I  relicainad  from 

taking  notice  of  any  observation  that  mi;;ht  a^rree  mth  these  views,  wUb  the 
determination  uf  species  was  progressing,  trying  to  take  as  impartial  an  opinioil  of 
each  qteeiee  as  poaaibleb  and  I  thinlc  I  haTe  in  this  waj  sroided  the  danger  of 
dettfmining  the  species  under  the  impression  of  a  previously  fixed  idea.  After  the 
dfltatmiaatioa  had  been  oompleted*  the  ▼arioiia  notes  were  oolleoted  and  they  psofved 
to  be  of  unusual  interest. 

On  the  following  pages  181  8pecie8=88  873  of  total  fauna  of  the  Yenangyoun' 
gian,  of  Pelecypoda  and  Gastropoda  have  been  described,  of  wliich  11  only  could 
not  be  speciticaiiy  determined.  These  species  aro  therefore  oniilled,  and  for  obvious 
niaons  the  AnthoioB,  BwMtiajaaa,  Cnutaean  and  Vectelnata  hare  also  been  dis> 
ragarded. 

The  remaiaiog  167  species  of  Pelecypoda  and  Gastropoda  can  be  divided  into 
two  dasses,  vis. — 

(a)  Sjieeics  representing  types  whioh  do  not  exist  among  the  fauna  of  the 
Indian  Ocean;  this  olass  would  therefore  form  the  "extinct"  species  with 
salHenoe  to  the  fanna  of  the  Indian  Ooean,  bat  for  reesoos  presently  seen.  I  reject 
this  term  and  propose  the  name  of  Palaogene  species  for  this  group. 

(6)  Spocioi  whioh  aro  either  identical  with  species  inhabiting  the  Indian  Oeean 
or  which  in  some  way  or  other  could  be  referred  to  suoh  species ;  the  term  Neogene 
qieelea  it  saroeited  for  tide  gioap. 

(a)  Pau£Oqenb  Spbcxbs. 
I  very  soon  discovered  that  the  palicogene  spedee  do  by  no  means  leproaont  a 
harmonious  group,  but  that  they  are  made  up  of  Taiioa%  xaCher  Iwfeeragenoiia 
elements,  and  four  distinct  classes  could  be  discerned. 

Of  a  large  number  of  species  no  relatives,  either  fossil  or  living,  could  be 
tnood}  it  is  Tory  pmbaUe  Oat  tide  gniqp  rsfmaents  the  ted^CMM  demea^  Oat 
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is  to  saj,  species  which  are  either  direct  dcsoendanta  of  species  occurring  in  the 
Booene  of  India-Bamu,  or  Yaw  tlidr  netiMt  lebtiTes  in  tt«  Mune  foRMlloB. 
How  far  this  view  is  correct  caa  only  be  Moertaloed  aftor  the  Xooena  frnu  of 
Barma  and  India  is  fully  known. 

A  Moond,  tlura^lt  smaller  groap^  being  about  oa**ildid  of  the  irambar  of  fho 
former,  esliibitcd  tho  clo'.o^t  relationihip  with  apeole>  ooooningmfheBooonsof 
Paris.   I  term  this  group  Oallio  typea. 

The  thM  group,  bdn?  half  the  nnmber  of  the  flnC,  b  olonlj  related  to  spedea 
whioh*  aeoovdin;  to  our  present  knowledge,  do  not  inhabit  the  Indian  Ooean,  bnt 
Uto  in  Ohina,  Japan,  the  PhiUppine  lalandi  and  Australia.  The  t«cm  ^ae^fie 
types  {allied  for  this  group. 

The  fourth  and  smallest  gnrap  represents  species,  the  relativea  of  which  lire 
neither  in  the  Indian  Ocean  nor  the  Pacific  Privince,  but  appear  to  bo  limited  to 
the  Mediterranean,  and  Mediterranean  types  would  bo  aa  appropriate  designation. 

The  fifth  snmp.  whioh  oomtaina  a  afaigle  apaeies  irhkii  ooiild  not  be  aiaMifled, 
ii  of  courso  only  a  makfldiifl»  whioh  mold  dinppflBT  if  Am  ehmMten  of  thia  apeoieB 
were  bettor  known. 

(6)  Mbookmb  Spboiw. 
Poor  groups  ooidd  be  distinguished  in  this  claas^  fhongh  they  are  not  so  sharply 

defined  as  those  of  the  palseogene  species.  In  several  instances  it  remained 
somewhat  doubtfnl  to  whiob  class  [i  certain  species  should  be  assi<^nod,  and  much  is 
left  to  personal  opinion  and  palux)aiolugicai  tact,  when  such  doubtful  cases  have  to 
be  decided. 

Tbo  first  S^roup  represents  those  which  are  identical  with  species  'ibabitfpgthe 
Indian  Ocean ;  its  number  is  about  one-third  of  the  indigenous  species. 

The  aaoond  gionp  repreaenta  thoae  vhieh,  for  aoma  laaeon  or  other  prcanml^ 

explained,  could  not  he  considered  as  exactly  identical  with  species  inhabitillg  tile 
Indian  Ooean  i  these  are  the  eub-ideatieal  speeiaai  their  number  being  the  aaino  aa 
thoae  of  the  identioal  ^eoifla. 

The  tinid  and  amallaat  group  fepNaenta  those  which  unquestionably  repreaent 
a  permanent  jaTanile  stage  of  apeoiea  inhabiting  the  Indian  Ooean,  the  «v9hiiMtar§ 
species. 

The  finntfii  group  indudea  all  thoae  wideh,  for  aoma  reason  or  other,  eoold  not 

bo  included  in  one  of  the  former  classes. 

If  we  assume  the  nnmber  of  the  indigenous  species  to  be  100,  the  proportion  by 
whlbh  tiie  otiwr  nltinini  oontribntB  towards  the  oomposition  of  the  fauna  would  be 
AsfoDm:— 

1.  Indig«D«us  t^pM  •  100 
ft.  OaWo<7TW  .  87 

t,  FsciGo  typM      .       .  50 

4.  Mediteiranean  typei  .  S 

5.  Identical  ipeoiea         .  30 

6.  Snb-ideDtiea]  ipedM  •  SO 

7.  Bvelationajy  tftwm  •  U 
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On  the  following  pas^s  I  intend  to  disousa  those  seren  classes,  firstly  from  a 
pnUeoDtologlcal  and  aecondlj  from  a  geological  point  ol  new,  dealing  with  their 
vertical  distribotion  in  Um  horiioitta  di»tiogai«h«d. 

(J)  FOtteiMogieta  OtaMtf«faM0M. 

(m)  PAUoeavi  ■noEn. 

1.  Indigeitotu  types.— The  following  it  the  list  of  speoiai  ct  irideh  no  nIatiTee. 

either  livins;  or  fossil,  could  be  traced,  and  which  for  this  reason  are  assumed  to  be 
species  which  hare  the  closest  relationship  with  species  occurring  in  the  Eocene  of 
Inland  Bonna.  This  Tiev  ia  oonolxMted      anottwr  obwmliooi  »  giaiioe 

through  the  list,  will  show  Ihnt  only  7  species  out  of  tho  total  of  62  occur  also  in 
Java  i  the  rezuaioder  has  so  far  not  been  obserred  outside  India  or  Burma.  Peleoy« 
poda  and  Oaaitoopoda  oontrilrate  la  vneqiia)  riuuna  to  mke  up  the  total,  tiiottgh  tin 
latter  are  with  87  species  not  much  ia  excess  of  the  fonner  with  25  spedes,  at  least 
■I  legards  absolute  numbers,  but  if  computed  in  per  cents,  we  see  that  the  Qastropoda 
form  exactly  60%  and  the  Peleoypoda  only  407o  °f  ioUkX.  We  shall  see  later  on 
that  this  disproportion  betWMn  tbfi  two  classes  occurs  more  frequently,  and  a  theory 
to  explain  it  will  bo  given  on  pat^n  67.  Ihoro  is  nothing  more  to  be  said  about  this 
gvoup,  except  that  it  will  probably  be  of  great  importance  when  the  fauna  of  the 
oldflc  tattiaij  Iwda  of  India  will  be  oxamined. 

L  Ottrta  pesutntU,  tptt-  MV. 

%.  JUkm  gritiiacUaaa,  spse,  aiiT« 

t.  fmMU  limfu»-ti§fu,  wpM.  hot, 

4.  MtiMm  Irnddiaiea,  spi  c.  ivjv. 

I.      J,     fttmiebuddkatea,  spec  ttor. 

7.  „  pweiuit,  spM.  nor. 

8.  „  mjftcntii,  apec.  nor. 

9.  mmnodei,  K.  Martin. 

lOi    „  ptttietuit,  d'AnhiM  and  Haiflit, 
11.  VmaU*  jilsyreuiMs,  tpsa.  aev, 

U,  Ltd*  MmotiVj,  speo.  Mir. 

15.  M   "i^VOt  Haiti*. 
14,    „  cmiAmm,  spso^  MT. 

16.  Cudit*  viquetiuli,  d'Anbiao  sad  Hsisa^ 
10.     „     planUtnta,  ipse.  nor. 

17.  Zueina  d'ardiatiaHa,  ipw.  noT. 
ISi  CanfMHB  awntataM^  spsa.  Bov. 
19.  PtkieeU  ineuim,  wpmu  mow, 

90,  Oj/thfrfa  ^nmiir-ftsit,  upeo.  DOT. 
U.  JNmc  arraiantatU,  spec.  OOT. 
Ml     „     »msgdaltnde*,  apao.  nsv* 
2A    a    iakuM,  MosUiBg. 
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24.  riur'v'a  I'lfrit,  upea  nOT. 

26.  Coriula  rugota,  Sowerbj, 
M.  DwfaKm  bmUgtri,  ipMb  bot. 
ST.  CsllioMtoma  hlan/ordi,  NoeUinjT* 
S8.        „      i«««n»<i«*«,  tpee.  tm, 
29.  Batilitu  lorioluma,  ipco.  nor. 

80.  &^«rMMi  coMt/WiM,  ipM.  Bar. 

32.  Stalaria  l^flo^tKnfa,  spec.  nor. 
SS.      I,      tmvw/«m,  Noetling. 
84.  Tmrritella  timpltx,  Jenldaa. 
Ml       »       affini/oraU,  (psei  MV. 
86.  Cgprtta  granti,  Sowerby, 
37.  .Iri-ia  h»!!ii-r:»,x.  Sow.,  spec. 
88.  Xrivio  mitki,  K.  Martin. 

40.  G(i/tyult:ii        '.•/■•ri?,  fpiKT.  nov. 

/  41.  OaiteiJi'i  tui/tttHetisit,  Noutlinff. 

42.  /'/"u/a  tifu/taldi,  Noetiii^. 

48.  TriioH  pardalii,  Noetling« 

44.  Periona  javtama,  (pec.  nOT. 

45.  Fuittt  iirhtcki,  K.  Martin. 

46.  Murtx  arrakanstuu,  Noetiing. 

47.  «    (I)  MiMfthftl'lnhiMandBiJaM. 

48.  ro/nv'a  ringeat,  tfte.  DOT. 

49.  Caneellaria  inornata,  spec  BOT. 

50.  „       marixHiaiia,  tpec.  nor. 

81.  Ariolenifini  inw'«i'»e<iMi,  apM.  bot. 

65.  u        SmmwAmi,  ipMi.  nor. 

53.  TVri^irsw  <mi7Ai,  K.  Martin. 

54.  Plettrotoma  karenaita,  spM.  DOV. 

55.  Surcula  feddeni,  Xoulliug. 

66.  G«Mto  inmadica,  Xoetliog. 

67.  &Mskila  munja,  »p«c.  noy. 
58.  Driilia  ynaHntU,  N\<'11in£j. 
69.      n    pnmeMit,  spes.  hot. 
00.  OkitMt  jwMMtw,  tpca  aw. 
61.      ,,     ;i!th>tm,  ipeo.  nov. 
02.  liia</icuU  turrita,  K.  Martin. 

2.  0aUiff  (yj)«t.— This  group  inclodM  fhfl  foUowlBif  28  speoiea,  all  oC  whidi  1)«nr 
a  rery  sliong  reaembUnoe  to  species  occurring  in  tbe  Eooene  of  Paris,  irithout  being, 
howeTer,  directly  identical  with  any  one  of  them.  Tbe  grade  of  thii  relationship 
ooold  not  be  ascertained,  because  for  such  a  purpose  a  large  collection  of  fowils 
from  the  Ecoeme  of  Fans  would  be  leqaliad.  Iiii,howeTer,  certain  thatitTaiieta 
good  deal ;  in  some  instances  like  Triton  neattriatulua,  it  is  dif9cult  to  discover  n 
dififerenoe,  while  in  others  the  difference  is  more  marked.  In  a  few  species  it  oould 
mat  bB  deoidBd  irliieli  of  two  ip«n«  ii  tlis  obb  imuw  nlated;  io  thii  oaw  the  two 
qiMlei  ham  ben  nwntioDed* 
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L  Ottrm  fnmmit,  ■ptfc  »bv. 
S.     It    ftfftaet*,  ^leo.  nor, , 

5.  Jiwftif  jwyawj  ipM>  nor. 

7.  SW/tM^fUMi^  IfNi  D0r.  , 

ft.  JMmMi  fMtaw,  ipn.  bot.  . 

9.  Solaria  tpathica,  spec.  ooy. 

11.       „      MylCMMtll,  ipM, 
BOT.  _ 


K«M0f 


r  04trea  muUi-  s'aia,  Deg]). 
tO^frru  /itlri'u'ii,  Link. 
Ottrta  limpUj;,  Beab.  . 

M    IwMm,  nil.  . 


13.  „       /in^uhfu,  Sow. 

14.  r emttiu  JataiHu,  K.  Martin, 

Iftt  AuMfM  tnuni)  spec,  wmra  • 

16.  Triton  neatiriatutut,  Bpcc.  nov. 

17.  „  neacoltdrinat,  «pec.  Dov. 

15.  jFmm  »emin%diu,  <pec.  nov.  . 
19.  Folvaria  Unmutie*,  Noetl.  . 
M.  falbfti  imittm.  Bow.  . 

tt.  „  iZnUtM^d'lnh. 
tS.  GwM  waKin^  ipea.  hot.  * 


TtUina  tinuatu, 
r  Solarium  pieteH,  TttA.  . 

^Solarium  HifriatuHi,  Denh. 

Sea'iiria  mulufumc'tii.  Bast. 


„       cari«\fera,  Desh. 
■Si/tgaafM  multittriaia,  Dtfk. 

yerit*  fmta»tom»,  Daalk 

Triton  ttrialuiui,  Lmk.  sp. 

eolubrinut,  Lmk.  . 
P»fM  *i)»;KRr;„j,  Desk.  . 
Folvaria  aculitttrula,  Sow. 
ro/w^A  mmMOf  Desb. 
OhmvUmm  totmUiU,  Lmk. 

CSmmm  iWwwjyWwi*,  Bub. 


Dt^b.  Co(,.,  pi.  LVII,  ii-s.  3. 
*,  5,  6. 

Deel).  Coij.,  pi.  LXIIl,  %s. 
5,  6,  7. 

Dcsh.  0>q.,  pi,  LVII,  Bg.  1, 
pi.  LIX,  fiK«.U,lJ>p|.LI, 

Wood,  Ea«.  IM.,  Ill  nC,  J*. 
3,  a-d. 

Aaim.,  |iL  LXXDE,  Sgi. 

D*Jh.^  Co,,  pL  xm  tg.. 

Setb.  Coq,  |L  XI,  «gl.  11^ 

I  16. 

Desb.  AniB.,  pi.  JOi,  in.  U, 

DeBh.  Coq.,  pLXXT,«M.M, 

20. 

I'esh.  Coq.,  pi.   XXII,  to. 

16,  16.  ^ 
I><!sh.  Co.).,  pi.  XXXK,  Im. 

l-iO,  pi.  XXXVUI,  figiLfS, 

14,17.18. 
D.«h.Aifai.,pl.  XrV,figs.l8, 

13. 

De«h.  Coq.,  pi.  XXXV,  figs.  5. 

6,  XXXVI.  fij...  3,  4,  pi. 
XXXVII,  fip,.  19,20. 

Dreh.  Cciq.,  pi.  XXXVI,  fij™. 

1,2.  * 
Dwh,  .\iiiin.,  pi.  X,  figs.  1,  2. 

De.h  Co,!.,  P'-    XIX,  fi«. 

u,  u. 

Drt.li  Aniii).,  il.  LXVJ,  fiM. 
.    s  8,  f . 

I).!.!..    C«.i.,  pi.  LXXX,fi«. 

I  !.  H,  15. 
D.  th.   Coq.,  pi.  LXXX,  figs. 

22,  23,  24. 
IV.ti.    Coq.,   pi.    LXX,  fi«. 

Ifi,  17. 

Des:..   C.x].,    pi.  XCV,  fig.. 

7,  S,  H. 

D,.»li.   C<Kj.,  pi.  XCII,  fig*. 
1,  2. 

Dreh.  Cofj.,  pi.  LXX IX,  fiira. 

19,80,21. 
Dwlu  Coq.,  pi.  LXXIX,  fig». 

«.  28. 

Dtih.  Coq.,  pi.  XCVIII, 
igfc9,I0,U,l». 
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Thfl  remarkable  feature  of  t.bU  fauna  is  the  preponderance  of  the  Qaatropoda, 
tban  double  the  noin'ber  of  the  Feleoypoda,  a  iiwtvhkh  k 
themoie  curious,  because,  if  the  total  of  the  Palaeogene  apcoieek  oonddflndt 
rUecTpoda  and  Gastropoda  oontxibuto  almost  pxaptly  the  same  sliarfi. 

The  ocourrenoe  of  the  Gallic  types  in  the  fauna  of  tbe  Jenangyotmgion  is  of 
the  gmM  fatewrt,  and  tbe  qoeation  how  we  aie  to  aoceaut  tor  thii  mnarlcable 

fiBStare  is  not  easy  to  answer.    Two  thenrie?  only  are  possible. 

We  may  assume  that  the  Eocene  fauna  had  a  very  large  geographical  raage» 
that  la  to  aaj,  the  Huae  faens  ooonrred  aininltaneoiulj  In  tbe  BoeaDe  of  Vnnee  md 

India.  Tljis  theory  finds  a  strong  support  in  some  facts  we  know  about  the  Eocene 
fauna  of  India,  bowerer  few  they  may  be.  I  myself  bare  described  the  remarkable 
oonmenee  o(  VOtOtt  MlmMeHanut  Ohem.  ap.,  from  Banna,  and  I  dwelt  oo  ita 
vide  geographioal  range  it  being  distributed  over  an  enormous  area,  ranging,  roughly 
speaking,  from  0°  Long,  to  94°  Long.  E.'  Messrs.  d'Arehiao  and  Ilaime  mention 
quite  a  number  of  species  of  Nummulites  as  identical  with  those  from  France.  On 
the  other  hand,  Messrs.  Duncan  and  Sladen  have  arrived  at  the  oonolwtoii  thai  the 
Anthozoa  and  Ecliinoiflea  of  tlie  Ranikotinn  and  Khirtiiarian  are  distinctly  different 
from  those  of  the  Eocene  of  Europe.  These  views  being  in  direct  opposition  it 
would  be  naeteaa  to  apeenlate  any  more  aa  to  die  dnraoter  of  tiie  In^aa  Booeoe 

fauna  as  the  question  will  best  bo  "iolvod  by  its  examination,  I  may,  however, 
add  that  it  would  appear  very  strange,  if  an  identical  fauna  existed  in  Fnunoe 
end  India  dorin;  the  Boeene  period,  at  i  time  when  moat  probably  alnadj  wdl- 
defined  geographical  provinces  existed. 

The  other  theory  is  based  on  the  migration  of  species.  We  may  suppose  that 
the  fauna  which  lived  during  the  Eocene  period  in  France  gradually  migrated  in 
eeatcni  direction,  and  that  during  this  migration,  which  took  place  ia  horisontal  aa 
well  as  vortical  direction,  that  is  to  say,  from  we>it  towards  oust  and  from  the  Eocene 
to  tbe  Miocene,  the  species  underwent  certain  changes ;  they  eventually  assumed 
the  shape  in  wUeh  they  eeenr  hi  the  Hiooene  of  Bnnu»  end,  thoagb  diilinadj 

different  from  tlieir  Eocene  ancestors,  still  presorvo  sufficient  of  their  featniOi  to 
give  them  the  hall-mark  of  their  European  Eocene  home. 

Thit  theoiy  ie  in  ^Uieot  oppodtion  to  tint  of  Semper,*  who  boUa  that  during 
the  Eocene  period  an  oceanic  current  was  directed  from  India  to  Europe,  and  I 
tlnnk  be  auppoeaa  tbnt  a  migration  of  speoiea  took  place  in  the  direction  of  thia 
eonent,  that  k  to  aay,  just  the  opposite  wny  at  I  asBome.  I  do  not  wirfi  to 
enter  into  a  discussion  of  Dr.  Semper'a  tiieory,  but  the  data  available  wiib 
regard  to  the  fauna  of  the  Indian  Eocene  on  which  I  think  Dr.  Semper's  theory 
isohiotiy  bused,  are  not  reliable  enough  to  base  on  such  a  far  reaching  theory.  My 
view  fuUy  ooRobomtei,  however,  Jenkin'a*  theory,  who  I believB Wiethe  flnt  who 
promulgated  the  theory  of  an  eastern  mi^'ration  of  European  speeies,  in  order  to 
•zplain  the  relationship  of  the  fauna  of  the  Indian  Ocean  with  tbe  Miocene  of 

>  Baeorda  Owloj;.  Surrt;  of  Indu,  ISSl.  To).  XXVII.  pt .  3,  pMM  ICS. 

>  Z«itwbr.  du  dtnueh.  Gralag.  QeHlbch.  1896,  Tul.  XLVIII,  pagsUO. 
•  QmiL  Jaua.GM]iiif.  Baagf  Iioada%18S^Tal.XX,iia«ai, 
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Europe.  TlMOBly  diffennio  in  our  views,  is  tlMpfool  that  this  migration  commenoed 

earlier  thnn  asBUmed  by  Jenkins.  My  theory,  nssuming  a  miration  in  eastern 
direclioQ,  is  supported  by  some  exceedingly  good  facts.  We  shall  presently  see  that 
«  ttnmg  geoenl  leUdoiidiip  taktt  betmni  the  fauna  of  ibe  TenamffyomiigUm 

and  that  of  Cliina,  Japan  ani!  iho  Philippine?,  hni  mon;'  important  is  the  observ- 
ation with  regard  to  the  relationship  ot  Luciaa  ^oj/anot  spec.  &0T«,  and  Zucitta 
»«Mqu»mota,  apee.  nor. 

Zueitta  pagana,  spec,  nor.,  represents  undoubtedly  ihe  nealogic  stage  of  Ludua 
fMUpgmanmt  Beeve,  a  species  which  appanntly  does  not  occur  in  the  Indian  Ocean, 
but  only  eaatwaida  of  Singapore  aa  fvaa  &»  FhU^piuM,  On  the  other  band  Luemm 
pagana,  spea  BOT.,  bouB  tils  ehuMt  tdatiomahip  io  Laetrnt  tqiummla,  Beili.,  from 
the  Faris  Eocene. 

Perhaps  still  better  proved  is  the  relationship  between  Zuciua  iquamotOf  Lmk., 
£iiejmf  HMagawnoM,  apao.  nov^  and  X««<iwi  xumfe,  Beero.  *  £im<mi  MMffMNHoaa 

is  so  similar  to  Lncina  iqiinmosa,  Lmk.,  from  the  Eocene  of  Faris,that  it  is  almost 
diffioult  to  discover  any  differences;  on  the  other  hand  Luekta  n0at2uai»o9a  a 
ao  aimilar  to  iMniM  Beere,  from  the  FhOipfiDei^  that  the  xelationahip 

of  these  two  speoiea  oan  hardly  be  denied. 

Both  these  speciee  seem  therefore  to  indicate  a  migration  from  west  to  east, 
which  has  been  going  on  from  the  Eoceae  to  flie  noent  period;  and  the  following 
dia^ma  irill  illuitmte  tUa  tiew. 


TnitM. 

ffWO*. 

mHRiaN. 

Lueimtfkaif 

Ml 

7,i<''isii 

... 

Lueina 

mm 

•M 

a«* 

A  further  proof  is  given  by  the  occurrence  of  the  genus  Bcnilitta ;  this  enoa 
which  has  hitherto  only  been  known  from  the  recent  fauna  of  Japan  and  the  Eocene 
fanna  of  Paris  is  unmistakably  represented  by  BatUitta  lorialiona,  speo.  uor<, 
fram  Bnmia* 

If  a  ccrtnin  ^cnm  X  which  has  hitherto  boon  known  to  occur  in  two 
ooantri(»,  A  and  0  only,  in  two  vertically  succeeding  beds  A'  and  G',  is  suddenly 
foond  in  aooUiH  eoontiy  B  half  way  between  A  and  C  in  a  bed  B*  which  hoUa 
an  intermediate  position  hctween  A'  and  C,  tlio  notion  that  this  genus  X  migrated 
from  A  to  0,  ascending  at  the  same  time  in  vertical  direction  from  A'  to  C  is  well 
iDondeA.  nie  facta  hHefeoofded  are  folly  in  harmony  with  ttw  known  aimSarity 
between  the  Encene  fauna  of  Franco  and  the  recent  fauna  of  Japan.  In  fact, 
accordinar  to  this  view  one  ought  to  have  a  priori  expected  the  oooorrence  of  species 
related  to  such  from  the  Eocene  of  Paris,  and  others  related  to  such  from  the 
China^apanew  aaaa  in  the  lliooene  of  Bonaa. 
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It  is  perhaps  this  observation,  thoueh  not  recognition  of  the  Gallic  clement 
ia  the  fauna  of  Java  and  Sumatra  vrhioh  led  Bosttger  to  assume  the  views  expressed 
in  lib  mflBuib.*  It  woold  cotaioly  be  cseaedinf intenatin^  if  the  Ifiooid 
fauna  of  Java  and  Sumatra  -n^ould  bo  examined,  in  order  to  aM90Ctaill  whaflut 
the  Gallic  element  exists  among  this  fauna,  as  I  believe,  or  not. 

8.  Vm^fie  i]^pet.-Jtho  «pedM  iodnded  fo  this  group  amoanting  to  81  in 
■11*  are  dumoterised  by  a  great  relationship  to  species  inhabiting  the  western 
part  of  the  Padflo  Ooean  from  Japan  to  Australia,  but  which  apparently  do  not 
ooour  among  the  fauns  of  the  Indian  Ocean,  and  though  recent  species  to  tome 
degree  are  extinct  with  inference  to  thefMnaot  tiie  Indian  Ocean.  The  degree 
of  relationship  varies  a  sjood  deal:  some  species  are  only  distinguished  by  a 
smaller  shell  and  a  more  delicate  ornamentation  from  their  living  relatives,  othera 
lepweent  unqiaaaddniiUy  peRunant  jaTeDQe  itagee,irldle  oiiien  m  moat  piobftbly 
the  ancestors  from  which  nnrtoin  qpeoiei  Uving  Bmr  in  the  nbvve  segfan  hnve 
evolved.  These  species  are : — 


VmssIi 


MM,  Ki  Mat* 'I 


JmoiI*  tlettrina,  Rve.,  Malao- 

Artm    gubenuteulnm,  Rve., 

Philip|iuie«. 
Arta  jajmnica,  Bve.,  Jspan  . 


Area  tymmetriea,  Bve. 
Area  tful 


4.  fara''r!i;;ij.'''!um  pri)iot''-r- 

sjuKS.  DOT. 
6«  Cofdila  teabraia,  ijiee.  nor. 

e.       „     tjidamaroifit,  K. 
Martin. 

7.  Crama'elhi    di<::i'n,  vjioo. 

IKIV. 

8.  I/ttcina  »fa.^-i"'''^''''-'i  fp*^- 

DOV. 

8.      ■)       [ta-jana,  sjitHD.  nov, 

10.  Cyrtna  eraicfurdi,  Noftl. ") 

11,  „    },einilei,  No«tl.  J 


18.  Meioeardia  proUmlsarit, 

■pea  DOT. 
IS.       „  mttavulfaris. 


Piirn'  Iriipl/fJiim  ii.rluotkm, 

Lin.  up.,  Cbiim. 
Cardi'a     rr.;*y,-r.,if,j,  Link., 

Cardita /.lira,  Kve.,  Philippines 

CrimatellafHiar,  Rye,  Philip- 
pine*. 

Lueina  vfniuta,  Pbil.,  Philip- 

pitiia. 

■I'tieiHa  fkiUfpimf%m,  Had., 


Cyrtna  tumatMimU,  Seww 


Ueioetrdu  vuf/uit,  Btsw  sp., 
China. 


Reeve,  Moo.  of  Aviftla,  \\.  XVI, 
fif;.  02. 

Beeve,  Mod,  of  Area,  pi.  X,  fig.  68. 
Reeve,  Mon.  otArea,  pi,  V,  6g.  St. 

Rfeve,  Mon.  oE  Area,   pi.  XVII, 

tif,'.  117. 

Kf.  ve,  Mon.  of  Area,  pi.  XVIT, 

fi;r.  lis. 

Recvti,  Mon.  of   Area,    pi.  XIII, 
fig.  86. 

Rtpve,  Mon.  of  Cardila,    pi.  11, 
fig.  7. 

Recw,  Mon.  of    Cardita,    pi.  LI, 

Reeve,  Mon.  of  Crtuialello,  pi,  II, 
&g.  II. 

Rei've,  Mon.  of  Zveitia,  pi.  Ill, 

dfr.  1 

Reeve,  Mod.  of   Lueiua,    pL  IV. 


ftstm^]|M.al  iffnm^  jjUUn, 


Reeve,  llin.ff 


*  The  Inie  abMlatt  tigurt  «wiM  o«|j  b*  39,  becnaM  Lveiaa  fojcMa  ud  Lmciaa  aeMjiioawM,  which  hai« 
rirkMB  MMrtiA  sweiHitW  <MB»  inn  srowi  >ew  «ati»i 
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Nmm  oI  luMnrt  nUtiT*. 


BtfemiM. 


14b  Tmm  pTotollimim,  tpM. 

nov. 

li.  J)i~^iic  fnUttUamm,  ipeo. 

nov. 

M.  J)o$i»M  fntejmftiulii, 

■fiNii.  nor. 
n.  TtUtn*  pr«tc»tfUM«,  fp*c. 


Temmtfmma,  Haatt  China 
Dmm  h7«rfiia,  loik,  Antnli* 

Phi. 


18. 

n. 

SL 


now. 


lippuivs. 
7f//«ifo  ttfiatabhhalt^Vhi- 

lippinM. 
Teltinm  mMKia,  JtA^  China 

TtUium  ttumauUmi,  (%emn., 
ChiBft. 

7c//iM  fM<Mfi^  Ud^  Fkilip- 
piixa. 

Telliaa  rottellum, 
Hm. 

TflUna  planuptHota, 
Sow. 

dir>  puella.  Desk.,  AuBtnlia 


"0 

(Philip- 

3,  r  piuet. 


ti.  Gari  naUntU,  ipM.  dot 


28.  S"!'rartut  cri«iViffKjr,  •])«!. 

nov. 

24.  Uaetra  proUrtntti,  ijioc. 
nov, 

£5.  PAeiM  bl»nfordi*»ui,  spec 


ffurt  eormgtUa,  De»h.,  Philip- 
pinaa. 

&/««ariM  «Mra^tM,  Phil., 
Cluiw. 

Uacln  fteteti,  Deah.,  Malacca 


M,  Ikrtie*  protomonili/era, 
nea  dot. 

MMfM 


R>n;%o,  Mob.  of  ftmtt,  *L  ZXL 

fig.  9». 

Reev«,]im.a(  JKfM^pl.^  flg.8. 
R««T«^  Mm.  «C  .irtanAb  pL  I|  llff.  I. 

Re«n^llw.af  ftltiiM^  vL  YtU, 

fig.H. 

Reeves  Mm.  al  IWMml    pL  V, 

fie.n. 

6g.  U6. 

B«m^]&M.«lfl«lM,|l.  XVn, 

Be«Te.  Ifoo.  ol  IVa»M,  pL  ZTIL 

fi;.  86. 

Keore,  Mod.  ot  T(^/iM,pl.XXXY, 

fig.  196. 

B«eTe,  Moo.  of  Piammohia,   pi.  T, 

Sr.  a. 

Rt'evi',  Mon.  of  Pummobia,  pi.  II, 
fig.  'J. 

Reeve,  Mon.  of  Soleenrlui,    pi.  I, 
fig.  1. 

B<«v*,  Mod.  of  MMtn,  pi.  XVII, 

t'.'i.  92. 

Kwve.  Mon.  of  Piofm,  pi.  VIII, 

fl!?.  31. 

H.  &  A.  Adami,  Gen.  o£  Moll., 
Vol.  I,  pi.  43,  fiif.  8. 


Pkolat  manillae,  Sow.,  Piiilip- 
pinrt. 

Twctra  mciiiilifera,  Adams, 
Austnilis. 

%1,  Scaftria  binmaKiea,'Soti'\,\  Si^itiarxa    tleHcatuh,    Croeiic,    Kei-vf:,  Han.  oi  Seataria,  pi.  XV, 

Australia.  |  115. 

2S.  Ca'vnlrat'a  rmj  ua,  Noetl.  ]  Caii/j)fraca    dormiti'ria,  Kve.,  ,  Reeve,  Mon.  of  Caljftrafa,  pi.  II, 

1    Pi.ilip!>inf«.  iiif.  0. 

29.  ^ro/(y'«^ic-a,  ,  Ca*m  ;'«/^jii»(a,  Rve.,  Japan  .  i  li«ev«,  >tcin.  of   (Jiutit,   pi.  IX, 

spec.  Dov.  I  I    fi|f.  23. 

80,  Conut    prutii/urriu,  fpec.  '  Coniu  furvut,  Rvo.,  PLili|ij<ne«  |  Reeve,  Mon.  of  Conut.  pi.  XTTI 

nov.  [  '    »nd  XIj,  fig. 

SI.  (kmut  AMta,  spw.  dot.    .  i  Cohm  *i»enti$,  Sow.,  Chioa  .  J  Beevc^  Mon.  of  Comm,  pi.  XVj 

I  I  ag-y6» 

The  ^picportioiii  off  Feleoypoda  and  Gaabopoda  ia  the  attiUng  fcatiue  of  this 

list,  the  former  jrpatly  exceeding  tho  latter;  thus  just  the  reverse  talco<i  place  as  we 
bare  noticed  in  the  Qallic  types.  In  that  group  the  proportiou  of  f  elooypoda  to 
GMtaopoito  «M  1*8:  Si.  la  thb  group  it  b  4*16:1.  Thii  if  ibo  moM  nmaricalilet 

fcMtPty,  as  already  stntod,  fiic  prrw^^r^rttou  of  Pclecypo(]n  to  Gaitropoda  ia  almort 
1;  1  among  both  the  total  of  the  paUeogeoe  and  neogeno  speciea. 

Among  tbe  Faeiflo  types  two  speciea  an  of  parttoulir  intemat.  baeaoae  Utej 
represent  unquestionably  speeies  from  which  new  ones  hare  eTolTed;  theseaN 
F^trallelipipedum  prgtotoriuOMUih  •pMi  dot.,  and  Meioeardia  protom^tiUt  apee.  hot. 

The  first  aained  species  represents  that  peculiar  gronp  of  oontdrted  Jtw^t  tat 
vhloli  thsnttiw  loagnam'j  of  ParaUelipipedum  baa  been  chosen.  Norepceaentetivea 
«(  fltia  gauu  am  knevA  tnm  Eucopab  and  U  aaema  tliat  tiiia  genu  fiat  aw^ua  &i 

t% 
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the  Miocene  of  Western  India  and  Burma ;  it  was  probably  very  short  lived  in 
Burma,  but  ia  Wcstoni  India  it  existed  apparently  longer,  because  it  occurs  in  the 
Fletatooaoe  depodta  of  tlw  M dcna  ooaat  It  must  have  then  died  oat,  for  it 
certainly  does  not  ocpur  amon^  the  fauna  of  the  Indian  Ocean/  but  eastwards  of 
Singapore  it  is  now  represented  by  the  only  living  speoiee  FantUelipij^dtm 
tortvMvm,  Beere,  wbloh  haa  undoubtedly  erolred  from  tito  If iooone  FarulMipi' 
piium  prot&torluoium. 

A  similar,  and  not  less  interesting  instance  is  that  of  Sleiocardia  protomlgaris, 
spec.  noT.,  and '  Meioeardia  metavulgaria,  speo.  nor.  The  genus  Meiocardia  has 
been  establiibiBd  for  a  fev,  peonliarly  shaped  apedei,  whioh  have  formarijr  been 
classified  among  the  gonus  Isoeardia ;  the  livin!»  roprosentativcs  are  at  present 
restricted  to  the  Chinese  Sea,  but  it  is  very  probable  that  it  was  largely  represented 
in  earlier  perioda,  beeaose  many  of  the  so-ealled  OpprteariiM  probably  beloag  to 

tlu:  Mrtncardia.    In  Burma  it  ia  first  represented  by  Mfioennlia  prnio- 

vulgaris  in  the  zones  of  PholatorietUaliiaad  ParalleUjMpedum  pnAotortuotum.  Ibis 
tpeoie>  is  triangular  in  ibape^  haiiug  a  rather  amall  index  and  ddibate  eoneentrio 
striae  as  omanumtationi  in  the  younger  zone  of  Meioeardia  metamlgaritt  the 
shape  has  become  more  elongate ;  the  index  therefore  larger  and  the  surface  is 
coTored  with  ooarse  concentric  wrinkles.  The  genus  seems  then  to  have  died  out 
to  India,  bat  in  Java  it  is  npresented  by  the  Pldslooene  Meioearitm  tubetmlitffii. 
Woodward,  and  at  present  it  oecurs  only  in  three  species,  which  apparently  differ 
little  from  each  other,  and  of  which  Meioeardia  vulgarit.  Reeve,  is  unquestionabfy 
the  direet  descendant  of  Xeioearfttn  metamtgarit*  haWng  the  same  dongate  sbape, 

but  strong  concentric  ribs,  instead  of  conrpo  wrmkleg. 

These  instances  are  sufficient  to  prove  the  connection  between  the  Miocene 
tannaof  Bormaand  that  inhabiting  the  western  coaste  of  tbs  Faoiila^  a  fwt  wldoh 
on  only  be  expl^nad  by  migration. 

4.  Mediterranean  typet.— This  group  includes  a  reiy  small  number  of 
species,  the  nearest  relatives  of  which  inliabit  at  fwsent  the  Mediterranean,  and 
wldch  are  unquestionably  not  represented  among  the  present  fauna  of  the  Indian 
Ooean. 


£M  qf  MeditetrtmeaH  ijfpM. 


Mt  lifing  Nlati**. 

U*illffipMl 

Hi. 

i.  SketMim  mutabt,  Noetl. 

JHteoMimat 

HStMhlUL 

Notosapnd. 

2,  Canedl^rhftndatKuellaia, 
■pea.  Dov. 

CameManat 

MMrifa^Isnk. 

ftattAigi 

Both  species  are  represented  by  a  single  specimen  ooly,  no  others  baTing  been 
fooad,  and  this  mobh  certainly  a  pioot  for  their  great  mieiij. 

*  ItBSBsMtlftMyiAittarlliiAscisinsrirtiawf  ^ftmattlsMnMi. 
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Ihe  ocourreaco  of  tliis  element  is  aa  puzzling  as  that  of  the  GalUo  tjfea,  and 
it  a  mb  ooodiHkii  mm  dmim  fmn  ooeamnoe  d  this  paitieiilar  tjrpei,  u 
entirely  false  opinion  would  bo  MliTed  at.  One  mlj^lit  assume  that  this  type, 
occurring  in  the  Miocene  of  BannSi  but  not  in  the  fauna  of  the  Indian  Ocean, 
mignted  from  eart  to  WMt,  tbn'  indioatiof  a  ditMtiaii  of  m^mtton  folly  ia 
oypodtton  to  the  one  above  proTod. 

Another  explanation  can,  hovever,  be  given  which  is  perfectly  in  harmony 
irith  the  theory  of  the  migration  from  west  to  east.  The  nearest  relatires  of  both 
qpeokf  oomir  in  the  Miocene  of  Eorope ;  whether  an  Eocene  ancestor  of  Oaneellaria 
ca»<?i??/afrt  will  he  found  I  am  unable  to  say,  hnt  DUooheltx  rane^cd  had  certainly 
au  eoccno  predecessor.  If  we  suppose  that  both  types  existed  during  the  Eocene 
period  in  Bmope  and  aomo  of  their  representatirea  migrated  with  other  spedea 
towards  east,  where  they  died  out  with  the  end  of  thi^  >rii  iocno  period,  while  they 
panisted  in  Biuope,  up  to  the  present  time,  we  Itare  a  perfectly  satisfactory  explan< 
ation  fortha  ooBomenoe  oC  Uiiataniarkabla  ckniant  in  tiie  UiooaneCanna  of  Bnral|^ 
vithottt  being  In  wmtradiction  to  the  flonolnaionB  airived  etj,  from  fiie  etody  of 
odier  groups. 

The  number  of  these  species  is  unfortunately  very  small,  but  it  may  not  be  too 
ndi  aeoneliMion,  if  we  aasome  that  a  large  nambec  of  MediteoaneM  typei  ooonie 

in  the  Miocene  of  "Western  India. 

5.  Specie*  not  olamjied. — This  group  calls  for  no  further  remarks ;  it  contains 
a  dngle  species  only,  Osfrw  prommtdt,  Tar.t  wMoh  la  too  Ul'pfcsorTed  to  aUow  of 
any  definite  opinion  as  to  which  of  the  previous  groups  it  should  be  assigned  to. 
All  that  can  be  said  about  this  species  is,  that  it  bears  no  similarity  or  relationship 
toanjotthetpedeiof  0«ffw  living  in  the  Indian  Ooean,  and  perhaps  lepieiente 
aOallietype. 

(ft)  Kmnni  n«SM. 
1.  J<iiafjloal«fMoiV«.— Thiflgfoap  includes  only  such  species  wluob  after  a, 
careful  examination  could  be  prononnced  to  be  identical  with  species  inhabiting 
the  Indian  Ocean.  The  list  is  rather  a  meagre  one  giving  only  19  speoiesi  wbioli 
■how  an  almaat  equal  pioportiaa  of  B«l«7pada  and  €tartn»poda»  <ha  lattn  being 
digbfUy  in  anan  of  tiie  Uaam, 


Ztd  t^ideuHoal  »f§etei. 

Hun*  of  •ptOM. 

Bcfennca. 

1.  MfUkit  wieiiarimi,  Ohsssn. 

R««ve,  Moo.  «f  JTyfc'lw,  pL  IX, 

Indian  Mmssbwi 

l»  Cranstelh  fvifnls^  LaA. 

^  9^MR9  §fWMt$Bf  SsW* 

Reeve,  Mon.  of  OmiMl«,  pi- 
ll, fig.  .10. 

IKttQk 

IKttsb 
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t,  Ti/KuufolMCM, 
6.  DMfaJMm  inHMiri.  K< 


10.  t^mhtiurUtiim  UuA 

1«.  jrMyMI>Mryta»Biiid«.  . 
IT.  amntaUfiOmiMta,  KiMur 
1».  „    aMAwMHM,  Hwaa  , 


Bnm^  lliB.«l  JKfMk  pi-  Ii  % 

Rem,  Mm.  fli  ANiii^  pL. 
fig-  11.  .  „ 

Beere.Mm.ti  Piafai^ll.  II* 


Beeve,  MiDi.  «l  Wwtf— !i  fl.  ^ 

Reeve,  MtD.  «i  iS^fWUflllk  pL  It 

fit?-  &• 

Reeve,  Mon.  ol  SgrfiKwM,  fl. 

Ill,  fig.  8. 
Reave,  Mqb.  «I  Samlh,  T> 

fig.SS. 

Bern,  Mm.  al  ffn^  pi.  I» 
fiff.  1. 

Roere,  Moo.  «t  |1.  VI^ 

Itma,  Mod.  of  Matfuutla,  pk 

XIV,  fl».  68. 
Reeve,  Mon.rf  OKM^pL  XX, 

fig-  50- 

Reeve,  Mon.  oC  nmtUmUt  fL 

V,  fig.  37. 
Be«Te,  Mon.  nt     Om«^  pi. 

XXXUl,  fig.  1H». 
Bemrt,  Mm.  of  0»mt,  pi.  X, 


Dittos 
Ditto, 
Ditto. 

DItt*. 


DithK 
iXtto. 


DHtA. 
Ditto. 


Dittos 


S,  Aifr-Ml^fUica;  8iM;<^iM.— M  gnop  oontaiiHi.  nmgUr  ipnUiig.  all  ttoe 
which  aro  neither  exactly  identical,  nor  roprowjnt  aa  evolutionary  stage  of 
irvin"  species,  but  which  are  so  similAT  to  liTing  speoie*.  that  there  oaa  be  no  doubt 
a«  to  their  tepreaenting  their  Miooeiu  aaeestoni 

^eceltttiOBdiipin  which  thflae  species  stand  to  their  liring  desceadanta  is 
ntlQier  a  poculiar  one ;  the  liring  species  cannot  be  called  a  variety  of  the  fossil  one, 
nor  is  it  a  new  species  which  has  erolved  from  the  former  one.  As  for  a  rariety 
fb«  fealinna  ara  too  dittefeni  and  for  »  naw  apaeiaa  ffaa  features  an  again  too 
jiB^fg.  The  ^tference  may  be^t  be  characterised  as  follows  :  In  the  Miocene  we 
hare  a  small  shell  with  a  delicate  omameatation ;  in  the  recent  fauna  we  have  ex- 
actly the  same  diataotfln,1ratthawlMiteiatniiilbnnfldtotl»OQaii4aoto^^ 
the  abdl  has  become  larger  and  the  omamantatioin  mooh  atmngar.  The  tcsm  aMi- 
Mfo  might  perhaps  be  applied  to  this  graup. 

In  other  instances  like  that  of  &ari  protohingi,  spec,  nor.,  Oart  imgit 
NoeiL,  0«H  d«iiterokingi,  e^peo.tiaf^  Omri  eaeruUicent,  Beeyc,  which  represent 
ft  perfect  line  of  evolution  from  the  zone  of  Parallelipipcdum  prototortuoeum  to 
flie  ptnent  times,  it  is  certain  that  by  a  gradual  change  a  new  species  has  evolved 
fioai  an  dder  one.  Ihen  is  no  doubt  as  to  the  difiBrenoe  of  Oori  pretoUmffi 
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and  Oari  eaerultteent,  yet  both  ipecies  are  intimately  connected  bjr  the  inter- 
mediate 0p0«iiei  of  Oari  iktgi  ud  OoH  iiMif«roMH^. 

It  is  nnfortimate  that  no  definite  rules  can  he  given  as  to  tbe  delimitation  of 
both  sub-groups,  beoaiue  too  muoh  ia  left  to  the  personal  opinion.  Two  authors 
might  perfectly  disagree  aa  to  what  is  to  be  considered  a  new  species,  or  a  mutatio, 
or  efon  vhetber  two  species  are  identical  or  not.  Tbe  line  here  taken  expresses  of 
course  my  personal  view,  and  others  may  differ  from  yet  I  tbink  that  the  mntatioa 
greatly  exceed  the  new  species  among  this  group. 

Peleeypoda  and  Gastropoda  eontribafce  almost  erenly  towards  it«  compoiitiaii, 
then  being  10  cl  the  foraur  Mid  ofaie  of  the  latter. 


I. 


t.  GmkKsm  pnimmmmUi, 


•.  JKMM&alMei^Norfl. 

aaw, 

B.  IHont  protopUligfManm, 

tgn,  BOT. 

C  fly«jv«l«lira<itS|Mhaor«. 
7«  /ntthtfi,  spsSa  BOT.  • 
8.  OariMv^irostL  . 

't.   „  dtHtmklMft,  spss.  asiT. 

10.  CbfMaMCMlHbK.llailb. 

IL  Torinia  jiwIrfsfllliM^  SfSS. 
nor. 

\Mt  XutttM  s^Mfif^  Sow.  .  # 

U.  Mnrna  prUtMflmha,  ifaa> 

nor. 

14k  laMMmnmmtMMtt  8nr. . 

16.  Pyrula  ptnMK^tato,  ipse. 

DOT. 

18.  Striotrrehrum 

•p«C.  DOT. 

17.  TeredruM 
IB. 


nee,  dot. 


IB.  iWIKs  /wiwiVirfa,  spa.  Mr. 


ny«  FUL  spsib  . 
I  gtfff  saifiiliUMi,  lilt. 
OmMssthmi,  Binds.  . 
JITclkwMMrii^Iailr.     .  , 


Reeve,  Moa.  «t  Zhmu  pL  IL 

fip.  10. 

U«eTe,  Mod.  of  <\iraffls»  |L 

li%-L 
B«m,  Mob.  al  AmhA^  bL  ^ 

fig.  6. 

SwT«,Moa.cf  CMON.  pi. 

1.  fig.  3. 
RMve,  Moo.  of  €Mma,  iiL 

X,  fig.  47. 
Rmtc,  H0D.0I  f(ya»j  |LT, 


Reeve,  Mon.  of 
pi.  Vlil,  fig.  60. 


R«eTe,  Mon.  at  QMuk,  pL 
I,fig.ii. 


VII,  6^.84.  ^ 

Reeve,  Mod,  of 

I,  fiff.  8. 
Reeve,  Mon.  of 

pl.  II.  fik'. 
Be«M,  Mon.  of  Pfrnltf 

VII,  fig.  a. 
Been,  Mod.  of  ZmtM  d. 

VIII.  fig.  Jl. 

Bmts,  Mob.  vt  Ihralnhpl,  I, 
fig.  3. 

Swm^Mon.  of  Pkmhma, 

pl.  VII,  fig.  1. 
Baavk  Mon.  of  PtmtttmH, 

pLXll,  fig.99. 


pi. 

ftufihwsb 
Pk 


kikilnltolfi 
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S.  JSvolutioiuwg  tjpeciet.-'ThiB  small,  but  interestiag  groap  inoludea  such 
■peciM  wUeh  with  onttantty  irare  NOOgniiMd  to  repreaont  pemiBiiMt  joTBiiile  atagw 

of  living  species.  80  far  ir  seems  that  they  all  exhibit  about  the  snmo  stac;e  of 
evolution,  not  that  one  species  represents  a  far  more  adraiioed  stage  than  the  other. 
Tliii  qnMtioD  k,  hawvnt,  not  Untiij  Mttibd,  tlw  total  lUimbMr  ot  speoies  beloDging 
to  tbU  group  1>dng  not  more  ttum  8. 


List  0/  ecolutioimry  species. 


>sa««Cift(iM. 

Vmm  «f  ant  IMiisniiitlivw 

1.  ftetm  pntMuatotimt, 

Pff^  sauUmmt  Omsl, 

BMWb  Mon.  ot  ftdm,  pL  ZZXIV, 

C  Jitea  bmnuM,  d'AlA. 

■ad  Hsimsw  I 
%>  1,  tieeMdi,  tpao.  w.  f 

Jf««fnn«M|,Liiu<.  , 

Bmt^  Mob,  of  Am,  pi.  III,  Sg.l6> 

4i  ,1   metaiUtriyala,  ipM. 

j<ira  bUlrigata,  Dnnkar 

nmr. 

6.  Cariium  protonbrugotum, 
spee.  noT. 

6.  Coriula  prolotraneala, 

■pec.  nov. 

7.  Sanfl/a  prQto'wbfreularU, 

spec.  nov. 
B.  ClavaluU  frototodifera, 
Wfm.  wt. 

Cardium  lubrvjotun,  Sow. 
Corlula  trumnta,  Sow.  . 
llanelta  tulereutaria,  Lmk,  . 
Fl*urotoma  nodi/tra,  Lmk.  . 

Bcev«,  Man.  of   C«rtftMij  pLXI, 
Beev«i  Mob.  at  PUurotma,  pU  IV, 

Ueigre  as  this  list  i?i  it  seems  certain  that  the  number  of  Pelccypoda  is  far  greater 
ilttn  that  of  the  Gastropoda,  the  proportioa  being  75 :  Sd.  It  we  neooUect  that  a 
rimilar  disproportiaii  eiiitfld  betwaea  tin  Paleqjpoda  and  Qaatropoda  of  thtt  Fhdflo 
typos,  where  the  ratio  was  75  :  IS,  it  is  parhaps  not  too  rash  to  suppose  that  the 
Fdw^poda  of  the  Miooene  formation  were  probably  in  a  stage  of  tranafonaatioii, 
vUle  the  Gastropoda  represented  a  more  stabile  element. 

4.  d^pAviM  iMf  efassf/lMf ThiB  xapmsentB  a  small  mmliar  of         «(«.  .-— 

1.  Cyrena  kodoungmit,  rpeo.  MT. 

2.  Xenofiora  (I'maaitfd, Ipso,  MT* 
8.  Naiiea  ealhut.  Sow, 

4,     f,    ^ntiHvtf  Ipso.  BUT. 

wbioh  most  probably  haTe  liring  relatiros  among  the  fauna  of  the  Indian  Ocean,  bat 
vhioh  owing  to  the  indf fferenee  of  flirfr  feaeam,  earned  hf  the  state  of  preserva- 
tion, could  not  be  brought  in  relation  with  any  given  qiaaiies,  but  appeared  to  ba 
related  to  quite  a  number  of  them.  Better  picsQgfod  spewmims  will  perhaps  in 

future  allow  for  their  olossiiicalioa. 
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(C)  SmmmMv<if^tdm0ttMogieatOu»kl0raU»M, 

The  followins;  tabic  will  give  in  a  convenient  arrangemont  the  chief  results  of 
tbe  foregoing  remarks,  at  least  as  they  can  be  expressed  by  figures ;  the  left-hand 
put  oontains  the  absoluto  number  of  species  contained  in  each  group,  and  the  first 
eolamn  contains  the  total  of  I'elcoypoda  and  Qa-stropoda,  while  in  the  second  and 
third  one,  each  class  Ls  considered  scjiarattly.  Iti  aJdin;?  up  tlic  fic^urcs  it  will  bo 
■eea  that  in  the  first  and  second  columns  the  total  number  of  1G9  and  82  exceed* 
that  d  aotual  nnrnher,  vtg^  167  and  80  Iqr  two.  This  u  Mooonted  for  b7  the  two 

sppcies  Xnt/ iirasquiniioia  and  Jjucina  pagana  being  ooonted!  twioOj  ODOB  smong 
the  Qaliio,  and  the  second  time  among  the  Pacific  types. 

fhe  right*hand  part  eontaitn  the  pefowtage  wcih  of  the  six  groups  eontribolea 
towartls  the  oomposition  of  the  fauna.  In  the  first  column  the  total  of  PdeqypodB 
lod  Gastiopoda  ia  glTen,  in.  the  aeoond  and  thud  each  claaa  aepaxataly. 
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tarad  from  the  bottom  to  the  top,  while  the  group  are  represented  from  left  to  right. 
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The  first  curve  represents  that  of  the  total  of  Pelccypoda  and  Gastropoda  (I),  the 
nooDd  and  third  mm  that  of  Um  VOnarfoSA       and  Qastropoda  (III)  Mpumtelf  . 

Vir.L 

p  ■.  H.  8.  P  S.  H.  a.  p. •.  N  a. 


I.         11.  Ill; 

The  "  curve  of  composition  "  as  it  may  be  called  is  very  instructive.  We  see  at  the 
first  <j.\:\.<Aec.  the  grent  dilTerence  that  exists  in  tha  oomposition  of  the  Qastropoda 
and  Felecyiwda  by  the  different  shape  of  tbeenrve;  we  also  notice  that  this  differ* 
enoe  is  soldy  earned  by  the  compositioa  of  the  paltcogone  species,  tepresented  by 
tlio  left  part  of  tbo  curve,  whilo  the  right  part  whicli  represents  the  neogene  species,  is 
very  siiuilar  in  hoth  cliisscs,  thus  indicating  a  very  siuiilar  composition  of  the  ueo* 
gene  class  of  Peleoypoda  and  Gattiopoda. 

If  we  compare  the  curves  of  the  Pelccypoda  and  Gastropoda,  with  thnt  expressed 
by  the  total  of  both  classes,  the  striking  similarity  between  this  curve  uud  that 
of  the  Peleoypoda  is  evident  The  Pelooypoda  bave  tlwTCfore  imprcssed  tbeir  stamp 
on  the  curve,  notwitlistruiiling  that  Pelccypoda  and  Gastropoda  aro  represented  by 
•almost  e<jual  numhers  (SO  and  87),  the  latter  being  even  slightly  in  excess. 

Wo  have  now  to  inquire  what  reason  caused  this  difference.  As  already  stated 
tlie  cwnposltioo  of  the  palsBOigene  species  aooounts  for  it,  and  the  reason  is  clearly 
visible  :  it  is  ihc^  small  number  of  Gallic  and  the  large  number  of  Pacific  types.  Ite 
Pelccypoda  having  thus  influenced  the  curve  of  composition,  we  must  endeavour  to 
asoertatn  the  nature  of  this  inflnenoe,  vbioh  I  tbink  can  he  found  in  the  rapidly 
efaanging  charaott^r  oF  the  Pelooy;io:ln,  while  tlio  Gastro[>oda  npresented  a  more 
stable  element,  subject  to  a  fnr  smaller  degree  of  alteration. 

This  ykm  U  folly  supported  by  fignres;  oat  of  ft  total  of  80  species  of 
Peleoypoda,  not  more  than  7  or  8'75  per  cent.,  or  if  we  add  to  this  the  number  of 
miitatios  with  7,  li  orl7'5  per  cent,  can  bo  considered  as  identical  with  iivinaf 
species.  In  a  strange  contrast  stands  the  large  figure  of  those  which  uie  not 
absolntdy  idantioal  with  living  qpeoies  {  this  group  is  composed  of  the  palueogene 
specief,  the  evolutionary  species  and  the  small  nuinhcr  of  the  sub-identical  spooie?» 
represented  by  Qari  protokingi,  Oari  kingi  and  Gari  deuterokingit  aggregating 
to  66  ot  83*6  per  eeot. 

If  we  i  xnminp  the  Gastropoda  we  soo  that  21  species  or  24'15  jior  cent,  of 
the  total  are  identical  with  living  species,  while  the  remainder  of  63  species  or 
72'26  per  cent,  is  repvesented  by  the  non^Identieal  speoies. 

Yet  the5«  figures  do  not  ^idta  reveal  the  true  facts,  which  inahown,  if  we  take 
the  Padfio  and  erolutionaij  species  together,  aa  the  former  ean  certainly  be 
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eOMUtondaiamoffilleationofthe  latter,  in  being  represented  by  LiviogBpecieB,  though 
OOnuxilig  outside  the  InUiun  Ocean,  and  then  compare  Pelecypoda  and  Oastropoda. 

The  numlii  r  of  Pelecyixxla  is  31  or38  75  per  cent,  wliilothe  same  group  is  only 
represented  by  B  Gastropoda  or  9*20  per  cent.  If  we  compare  with  those  figures  the 
number  of  apeeiflB  identical  villi  liring  oiiei>  vU.,  14  or  17*5  per  oent.  of  Pdeegrpoda 
and  21  specie  or  24-15  per  cent,  of  Gastropoda,  the  contrast  hecoroes  evident. 
We  caa  therefore  with  a  great  amount  of  probability  assume,  that  while  the  Gastro* 
poda  ramained  fairly  etable,  the  Pde^ypoda  were  tnbject  to  great  ehaogea ;  a 
large  number  died  out,  a  pood  number  iniiiratcd  into  foreign  seas,  being  diffefeaCIy 
affected  and  modified  during  this  process,  a  small  number  gradually  erolTednenr 
ebaracten,  a  itill  amaTler  number  pvoducin^^  new  species,  irhile  only  a  few  did  not 
ebangc  and  persisted  in  an  unaltered  itato  from  the  J^Iiocene  to  recent  times. 

In  the  next  table  I  liavo  t.till  more  summarized  the  results  by  adding;  together 
the  different  groups  composing  the  palseogene  and  neogeue  species.  This  table 
would  thmage|»enmt  thoae  ipeeies  whioh  would  formerly  lutre  been  anmuarily 
oalkd  "extinct  "  and  "  recent  "  s]  prifs,  and  these  figures  would  bare  to  be  ued 
when  determining  the  age  of  the  series  by  means  of  Lyell's  rule. 

Tbe  flnt  part  of  the  table  eontiina  tbe  aetoal  noinber  of  apedei^  tbaseeimd 
the  p«»  cents.,  Fdeejpoda  and  Gaatropoda  being  again  eoncideied  aepantely. 


Awaatmm  wnn. 

Jm  FIB  oiR*. 

OaalropadA. 

Told. 

117 

Si; 

61 

711-1% 

70-llJt 

60 

24 

at 

30-0;i 

MO  % 

Tom, 

1«7 

80 

B7 

Tbeae  flgnrea  give  tbe  fwy  intereating  nanlt  that  whatever  their  comporition 
may  be,  the  total  of  the  palteogenc  and  neogene  species  is  repr«>9ented  in  both  the 
Feleoypoda  and  Gastropoda  by  tbe  same  proportion,  viz.,  70  per  cent  :  30  per  cent. 
This  barmony  of  Agarei  aeema  to  provo  tbsA  wbaterer  eaue  maf  bave  infloeneed 
certain  groups  of  cither  Pelecypoda  or  Gastropoda,  both  olaases  talcen  as  a  whole 
stand  io  the  same  relation  to  tbe  present  fauna  of  the  Indian  Ocean  by  containing 
30  per  cent  of  specieo  wUoh  ue  noM  «r  kae  the  aame^  aa  apomeaii^Ufog  tlu 
ng^nowadaya. 

(i>)  FtrtietU  J)i»tribution  of  the  Different  Groitp$  of  FaUnftae  and  Jfeogene 

Species, 

In  the  following  tables  the  Tertteal  distribution  of  tbe  different  groups  of 
fossils  has  been  given,  and  the  results  of  tbia  investigation  are  expressed  by  the  last 
threo  tables,  the  first  of  which  gives  the  absolute  number  of  speciea,  the  second  the 
per  cents.,  and  the  third  the  number  and  per  cents,  of  the  palsogene  and  neogene 

k9 
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•peoifl^  all  tabliM  giving  (he  ram  of  Fdosypoda  and  OMkofKidat  becauM  a  dirkioa 
into  liotb  danea  doM  not  atppeav  to  give  any  new  reiolta. 
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In  the  Riimmary  tahlns  tlio  zones  of  Anoplothfrium  birmanicum,  Dione 
dubiota,  Cardita  tjidamarentii,  Cyrena  orouifurdi  and  thoee  species,  the  hoiison  of 
which  b  tmkaovn,  lum  been  omitted  for  obrkns  leaaoos.  In  the  four  finU 
aMOld  horizons  tho  nuraher  of  Pelecypoda  and  Gfa«tropoda  is  too  small  to  he  of  any 
pntotieal  value,  and  those  species  of  which  the  hoiison  is  not  known,  of  ooone 
oaiuMit  oome  info  oonriidenlioD,  fhaii^  Hnw  ti  tin  mort  inlaMting  speoiei  «ooi» 
under  this  group.  For  the  sameSMwni  gfonp  ol  ipeaMi  not  dmiifliid  hw  ben 
omitted  among  the  palaet^ene  species. 

Though  the  first  table  gives  the  actual  figures,  tho  information  they  contain  is. 
not  mada  ao  eirident  as  in  the  foUowing  table  whoe  the  per  oenta.  an  i^Teo. 

By  the  help  of  these  figures  some  exooedin^ly  int<>ri'=t;n;^'  results  aUB  obtttinedt 
The  lowest  fossiliferous  horizon,  that  of  Oytherea  eryeina,  appears  to  be  veiy 
abnannaltif  tboaafosaih  that  have  been  exambed  by  iM  itafkima; 

thelf  imnihfr  bointr  Iioi^tviT  rcn- small,  aggrec^atini^to  15  only,  not  including  species 
wbiokbaTe  only  geoerioaily  been  determined.  It  is  therefore  ^uite  probable  that 
if  mace eztmaiTe eoOmtioaB  will  be  made^  iliaft  iafoiBj*  if  the  faww  b  moie 
completely  known,  the  figures  willbe  different.  It  teems  rather  straafotluiiffaia 
f(i=silifc>rous  horizon  should  not  contain  any  indigenous  types  at  all,  a  group  which 
iu  all  the  utker  horizons  is  represented  by  one-quarter  to  over  one-third  of  the  total 
fauna,  lliia  faet  -alone  is  auffioient  to  make  the  figures  appear  rather  denbUld, 
and  it  is  the  more  emphasiaed  by  the  neogene  being  greatly  in  excess  of  the 
pabeogme  species ;  the  peroentage  is  59*98%  of  the  former  and  39-997^  of  the  latter 
or  607e  and  4tiJ'  in  foond  igoies,  wbib  in  all  other  horiaona  the  proportion  ia 
40"S0'/o  of  nooL^me  and  SOIO"/^  of  palsDogene  species.  But  tlin  flguroa  may  net  be 
qnite  so  wioog  after  all,  a  view  which  finds  some  support  in  the  oompoeitim 
oC  the  fimna  of  ^  none  of  JftjooanUe  mttnultmi;  Aving  ooUeoted 
the  specimen.s  myself,  I  oan  oopiidently  ny  that  I  got  as  exhaustive  a  caOeoUiim 
as  covild  Vie  m.idt! ;  yet  the  fanna  of  thus  horizon,  which  iR  one  of  the  youngest 
known,  contains  tho  largest  peneoiage  of  palaeogene  species,  the  proportion  of 
patoogene  to  neogene  qpeeiea  being  8Q7oteS07«>  In  fhiafnalanoeibeemidl  number 
of  species  cannot  account  for  this  anomaly,  because  the  zones  of -.rfricia  A «m(!*ro»a 
and  Pkolat  orientali$  from  which  the  same  number  of  species  have  been  described^ 
exhibit  a  perCeotfy  diJIennit  proportion  of  pelsBogene  and  neogene  speoiea^  wldeh 
in  both  instances  approaches  closoly  the  average  one,  though  both  bSTO^  aa  WO 
see  from  the  diagram  on  page  78,  a  very  different  curvo  of  variation. 

The  probability,  that  independent  of  their  vertical  position,  oartain  horizons 
oontain  a  peeoliav  fauna,  the  character  of  vbloh  ia  demonstrated  by  an  anomaloaa 
composition,  cannot  he  denied,  and  has  to  some  extent  been  forestalled  by  the 
remarkable  short  vertical  range  most  of  the  species  have.  This  feature  requires, 
bowerer,  further  examination. 

If  -^ve,  therefore,  exclude  the  horizon  of  Cf^therea  eryeimttllMtTIBUilltaf^ 
cones,  the  analysis  of  the  fauna  of  which  is    great  interest. 


The  group  of  Migenoui  typea  Taiiea  oonaiidemUy  aa  it  nngei  fhxn  ^-507, 
in  ttM  lone  of  PgrtMt^flfedm  fnhkuitnmm  in  ^^OVa  »  ^  ■om  of  MftUn 
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HicobarieuM,  yet  it  u  quite  oeriain  that  if  the  former  is  not  one  of  the  oldest 
horiKmi  known,  it  it  eertainlj  mndi  oHer  iban  the  tetter.  The  fooe  of  PhoUu 
nrirntalif,  vrhich,  thoM^h  its  exact  position  is  not  known,  is  probably  closely  relntprl  to 
the  2one  of  Aricia  humerota  (see  befcne,  page  19)  ezhibita  almost  the  same  percentage 
of  indigenous  spediM^wUle  tiie  Moe  of  jr«{o«wiifa  wntavmlgaH*  oontuning  40%  ol 
Indigenous  spcoiei  lUmds  in  a  similar  relation  to  that  of  lf]flUm»nicobarieti$.  The  «tiber 
IiariMDB  call  for  no  special  remark,  the  percentage  being  rerj  close  to  tho  average. 

The  group  of  Oollie  types  shows  in  general  a  very  small  fluctuation,  but 
exoeeds  in  all  oases  the  average  percentage,  except  in  the  sones  of  31eioeardia 
melavulgari$  and  3Iytilu*  nicobariem  whan  it  falli^  partionlaily  in  the  laal 
instance,  considerably  below  the  average. 

The  horisons  btm  upper  and  lower  Bnrma,  if  oonddered  together,  show 
R  feature  of  peculiar  interest,  which  makes  it  particularly  regrettable  that  the 
sequence  in  lower  Burma  is  not  known  with  suiEoient  correctness. 

It  appeen  that  in  upper  Brana  flw  peroemtage  ef  GsIKb  types  demema 
from  the  older  to  flie  yoDiiBV  bedi,  aa  trin  be  aean  (ram  tfae  loDoviag  flgmeai  in 


On  the  other  hand,  if  we  examine  the  same  figures  in  the  order  of  scquenoe 
as  adopted,  it  appears  tbat  the  percentage  inoreaaee  from  the  lower  to  the  upper 
horixons.  I  am  unable  to  account  for  this  anomaly  unlefis  it  he  that  the  position 
attTibut«d  to  the  Kama  clay  by  Mr.  Theobald  (sec  page  18)  is  erroneous,  and  that 
the  Kama  clay  instead  of  being  at  tho  top  of  the  aeotion  is  really  at  tho  bottom. 
It  in  Tuinlrsn  tft  apeonlBte  any  fniiher  <m  this  praiblem  vbieh  irill  only  be  aolTed 
by  actual  observation. 

The  group  of  Paeifio  i^pes  exhibits  apparently  the  greatest  fluctuations, 
and  ita  lanBe  is  Ingee  than  any  of  Hht  gnnpa  heie  ffistingniaihed,  aa  Itrlsei 

aa  up    as  88*M*/o        ^^f"   ^-^^^^  of  Pholaa  orientalis,   while   it  sinks  to 

WH^Ip  in  tbetlOM  of  Caneelloria  martituam.  This  state  may  be  fairly 
anticipated  l^Kim  wfaatt  baa  been  aaid  above  aboot  this  group.  It  is  ehielfy 
composed  of  Feleoypoda  (807o),  and  as  this  cUss  is  apparently  in  a  very  unstable 
state  it  can  bo  expected  that  in  the  diflEerent  luxiiou  it  is  zepnsented  by  a 
varying  number  of  species. 

The  small  group  of  MtdiUrrameam  types  whiofa  oooms  only  in  two  borisons, 
oalll  for  no  further  ronmrk. 

If  119  now  summarize  these  results,  which  has  been  done  in  table  on  page  70> 
we  aee  that  notwithstanding  ttie  oonaldenble  differeaee  exhibited  by  the  dilTerent 
groups  in  the  above  nine  horizons,  tho  total  of  tho  pal»oH:onn  speeioa  exhibits 
a  oomparatively  small  range  of  venation  in  five  horizons,  where  it  fluctuates 
between  61-267,  and  74-887, ;  the  nmes  of  AricSm  kimtrota  and  Jtftilm  frfeoSoriMS 
liBTe  a  rather  low  percentage  with  61-4'47o  ei  e"/,,  respectively,  while  the 
apne  of  Meiocardia  m^tamtlijari*  has  an  abnormally  high  percentage  with  807,,- 

If  we  now  turn  to  (bo  noogene  species,  we  see  that  the  first  group,  the 


desoeoding  order !-~ 
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identical  speoies,  exhibits  great  flaotnatioiis;  in  the  sane  ci  Jlyiilut  tticobaritvt 
it  is  highest  with  22'4%  aud  in  the  zone  of  Meiocardia  mgttnmlgarU,  whlob 
is  only  200  feet  lower,  it  r>jLirhrs  with  S-00°4  its  minimmn  and lim i^hh  in 
the  still  older  zone  of  I'aracyalhut  caeruieu*  to  li  O'/y 

Tba  group  of  rab-identioal  speoies  is  subjeot  to  the  mom  totnattiiM,  but 
it  appears  that  a  tegt  of  compensating  influonco  makes  itself  evident  in  such 
a  way,  that  in  wliateTer  horisK)n  the  number  of  identical  species  is  small  the 
Btnnber  of  nb-identioal  speoies  is  Ugli  and  «(««  vend.  The  nim  of  boih  groups 
is  therefore  almost  tlie  srnne  in  each  horizon  or  at  liwt  suljjcct  to  a  much  smaller 
lange  of  fluctuation  than  noticed  in  any  of  the  other  groups  as  oan  be  seen  fram 
tiwfoillowing  figures: — 


26-0u7o 

«6-187„ 

80-007o 

m0tmutffori»  and  Aim 


Zone  of  Arieia  AiiMero»a 
Zone  of  Pkola*  orientalit 
Zone  of  raralUlipif'r  lnB 
Zone  of  Area  ihtokaidi  .  . 
Zooe  of  Ptraefmltiit  eaerulcut 
Zone  of  Caneellaria  martixiana 
Zoae  ^  f  M''iiKnrdiii  af/apulyMtt 

Zone  of  JJfliiui  aictbariemt  . 

We  see  that  taafy  ibe  two  nnee  of 

theobnldi  exhibit  a  larger  deriation,  the  former  lieiri:;  in  il(?fi'ct,  tho  other  in  excess, 
jet  the  zone  of  Meioeardi»  metavulgarit  is  unquestionably  much  younger  than 
that  of  JfM  UMMiit  pnttM  of  oonae  that  tiw  poclliMi  of  Hub  Kama  a* 
awnmed  w  eoneot 

Tlie  CTonp  of  tho  evolutionary  speeieR  calls  for  no  special  remarks,  cxoept 
that  the  frequency  of  such  speoies  soems  independent  of  the  geological  horizon. 

Hm  gnmp  of  qpeouH  not  daaaified  can  of  ooane  not  he  dMfniefl,  beoanae  if 
better  prcserral  the  apedes  it  oontaios  minid  aomo  nndar  uf  of  flie  ofhw 
three  groups. 

If  m  enter  flie  figores  of  Oe  taUe  on  page  76  in  a  diagnau  ananged  in 

the  <van'ic  vray  as  that  on  page  66^  soiBiemeininleNaliBgfMiiaMeiliibitalwlddkan 

not  shown  by  the  mere  iiguros. 


r.«.M.si 


m 


YI 


VIU 


IX 


1,  /..II,  nf  CftS, rf,i  ri-yl.,a. 

II.  Zone  of  Arieia  A«Mfrv>#a. 


III.  Zutuai  PMat  orienMit. 
IT.  Zr<iM>  «f  ParalMipiprdum  frtfalMtU»§ 

V.  Znni*  nf  Arcn  tif  'alili 
Tl.  Zdlif  of  /^JnTrv./f,in.^  m^rw/'^ifx. 
ZoM  ni  CancrUttria  martiMiaiiiU 

Ik.  ta*«f  Jl^Mtwi  - 
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If  we  again  omit  the  diagram  of  the  zone  of  Cptherea  erycim  as  likely  to  be 
erroneouBt  it  will  at  onoo  be  soon  that  the  rmainini;  ci^ht  can  be  arranged  into  two 
distinct  groups,  rir.,  those  having  a  strongly  uiarkwl  laJging  ootof  the  xigjit  hand 
part  of  the  curroi  and  those  in  wliich  tliia  part  is  almost  ilat. 

To  the  fl»t  gnrap  bekmg : — 

1 .  The  zone  of  Piolm  orirntatit. 

t.  The  soM  ot  FaralUlipifcdum  pratottrtMOtutu 

Z.  Tlis  asM  sf  MtUmHtia  mtUfttftrf. 

4.  Tbe  zone  of  Mftibu  afatoffeM. 

To  the  teoond  group  belong : — 

1.  The  lone  of  Atieia  iumerMo, 

i.  The  zone  ot  Jrea  tieaiMi. 

Si  Tha  aoQt  at  Parttfotiut  tamltiu. 

4.  Tka  HMM  of  OnedtariM  smW immm. 

Now  if  we  compare  Uieae  diagrams  with  thoso  on  page  60,  we  see  (hat  the  flnt 
gronp  is  similar  to  the  curvo  of  composition  shown  liy  i]w  Pelccypoda,  ami  tlic 
Moond  one  (o  that  of  the  Gastropoda.  We  may  therefore  oouclude  that  in  the  hist 
diagrama  a  huge  number  of  Paeiflo  typea  of  PdeiTpoda  ooevr,  which  are  absent 

in  the 'ii  ri'iicl  Efronp  of  diac^rams ;  it  is  uniiecessarv  to  prove  this  hy  fi^nnvs  as  a 
reference  to  the  lists  Xsos.  1  to  8  on  pages  68  to  73  will  show  the  correctness  of 
this  statement. 

The  most  important  fact  is,  howerev.  the prooC  that  the  eomporiUm^  the  fauna 
i$  wUrelf/  independent  its  geologieal  poiitieit;  there  can  be  no  more  difTercnt 
corves  of  composition  than  thoso  of  the  zone  ol  ParolletipipMlum  prototortuotum 
and  Area  theobaldi,  and  yot  it  is  rury  probable  that  both,  hflriwma  ass  aepanted 
only  hy  a  small  thickness  of  1il'<Is.  The  same  apfUiBS  to  the  faOM  of  ifrfaftlfrffa 
metavulgarit  and  Myttlut  nicobaricua. 

Jn  eaaataatm  I  hun  in  the  foUowing  table  ^ven  tba  total  peroentagv  of  eaeb 
of  tiw  palsogoM  and  OMgeiiB  ipeeiGa. 
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It  will  lie  MB  thati  in  enny  oaae  the  peoroentoge  of  palaogene  spedei  ii 

considerably  in  excess  of  that  of  the  neogene  species,  by  being  generally  about 
double  the  ntmiber  of  the  neogene  ones,  but  in  a  fow  uutanoes  three,  even  four 
times  this  number.  It  will  thus  bo  seen  that  the  propartian  of  palaeogene  and. 
neogene  apeoies  varies  a  good  deal  in  the  different  hoiiwnu,  the  nne  of  PomiMI* 
pipedum  prototortttcsum  exhibiting  almost  the  exact  average  fJE^ircs  (sec  page  67). 
We  may  further  conclude  from  this  table  that  the  proportion  of  "extinct"  to 
"jBoent"  qieoieB,  to  use  this  term,  k  rather  anvneoctidnfiwkrwhenaolelyiiaad 

for  tlie  determination  of  age.  Aocording  to  this  prir.rip!(>,  the  zone  of  JUeiocardia 
melavutgarit  containing  the  amallest  number  of  recent  species,  ought  to  be  the 
eldest,  toid  the  some  of  Area  tkMbaUU  oonfadning  the  faugert  nnmher  oC  tiis 
same  class,  the  youngest,  yet  if  one  fact  is  certain  it  is  that  the  zone  of  ArC9 
theobaldi  is  much  older  than  that  of  Meioeardia  metamUgaris.  We  arrive 
therefore  at  the  important  nndi  that  fmrMtM^fifierlNl  hf  tIralfyrvfMeat  oAmto- 
ationi,  the  lyeU-BethayeB'  ml*  for  atcertainimg  tie  ag*  ^  TerUarf  bed*  t» 
tf  problematic  value  (sec  also  pages  95  to  93). 

Jjivein  if  we  wore  to  add  the  number  of  Paciiio  types  to  that  of  the  neogene 
speeiflt,  in  order  to  bring  the  flguea  more  in  lasmaay  withthon  of  Deahayeo, 
their  nine  would  be  a  vwy  uuMrtatn  one,  as  aeen  from  the  foUowing  table 


F^rttHtoge  of  NItOgtw  iptttta  +  twifie  typet.* 

1.  Zone  of  Jrieia  tuwuroi*    .       «       .       .    40  94% 

5.  ZoM  of  PMm  *»Mfa/(l  *      .  . 

«.  Zn»  «<  PartltMipipeimm  prtMtHmtwm    .  67*767, 

4.  Zone  ol  Area  UroM.H      ....  60*767, 

6.  Zooe  of  Paracyathtt  eaermteut  •  ,  ,  64'807o 
B,  ZoM  of  CaneelUria  marUmiama         •       .  4MA*f^ 

7.  Zone  of  Mn»c»Tdia  metantgarii  .  .  4B-007o 
B.  ZoM  of  Mytilm$  nitaSaruu      .             .  49-407^ 

The  older  beds  would  according  to  these  figures  contain  a  lai^r  percentage 
of  "recent"  apeoies  than  the  geologioally  yoongw  onea,  and  if  any  oonolunooa  were 
drawn  from  the  fauna  of  a  single  horizon,  for  instauoa^  that  of  FaralUiipipodmm 
fprototortuotum,  they  would  certainly  be  misleading. 

We  may  anrnmaiiie  the  above  fush  in  the  following  way ;  The  LyeU'Deflhayes' 
rule  for  determination  of  the  age  of  Tertiary  bods  holds  good  only  when  an  average 
figiiro  for  s  larger  seiiea  haa  been  obtainiod,  provided  it  is  tnpported  by  atxatip 
graphical  observations. 

■  Tb»  MM  ol  Cj^ktm  tiycim  Uisg  omiU«d. 
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4.— BlOBMICAL  AMD  BAXBnaiBic  Character  of  tqb  Fatota  omu  TwuiO* 

T01TS6IAN  AXD  PrOMEIAN. 


{A)  Compariton  with  the  Fauna  of  the  Miocene  of  Java  and  the  Gajtan  of 

In  tho  descriptive  part  906  ipeoiM  luiTB  iMen  dfltaeniiwd  wUdi  lepnamt  the 

foUowing  ckuses 
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Tho  vertobrata,  exclusire  of  four  species  of  Squalidao,  hAV«  W  h»  only  1 
foand  in  tbe  PrmMtan  while  the  remaindor  of  the  fauna  ooonn  in  the  Ytmmq' 
po'ingian,  and  it  i.<)  chiefly  this  fauna  on  wliich  vn  oaa  baw  any  ooadiuiiiu  ItBriag 
a  certain  amount  of  probability. 

"Bnm  ihew  flgniM  it  eaa  be  aeen  that  the  Feleeypoda  and  Gastropoda  oeenr 
inmoih  numbers  that  the  other  cbss<:s  alino>1  r  impletely  disappear.  The  charaotw 
of  to  faoiia  is  therefore  ohie^y  moulded  by  the  Polccypoda  aiul  Qastropoda. 

fbe  small  number  of  Autboaoa  and  Bebinflidfla  is  Teiy  nmBihabla.  Hm 

O^^iam  vi  Snd  ha»  jieUed  aooordiog  to  Dnnoan  and  Sbiden— 

AnthMM  .41  spotiM* 

BaUaoidss    .      .      ,tl  ^ 

Tba  Miooene  of  Java  has  jieiUfld*  aoovding  to  Martin— 

Anthr.zi>»  .       .       ,     36  «ne«ie«  =  ll'TSSl  -4^,  . 
£chiooid<»       .       .     1«      „    =.    8-19%  J 

Unldrtnnately  the  Canna  of  the  €hJUm  k  so  Utile  known  that  the  number 
of  AnfllOlOa  and  Echinuiden  catiiKit  b(-  expressed  in  per  cents,  in  order  to  allow  for  a 
better  coAftiiaon  with  tho  same  figures  obtained  for  tho  fauna  of  tho  Tentutg' 
jfouHgiun  and  file  Mioeeoe  of  Itm,  yet  I  can  confidently  say  that  the  percentage  (A 
the  total  fanna  is  not  oTjiwid  by  sueL  n  luw  figure  as  ohtained  for  the 
Yntan(!U''vng\an,  thoutfh  it  may  perhaps  he  his/her  thrai  lh;i(  from  Java. 

There  are  only  two  ways  of  accounting  for  this  scarcity  of  Anthozoa  and 
Etiktmidtm  in  the  Tenai^oongian.  Either  the  horison  in  wldoh these  dassesoooor 
more  frequently  has  not  been  d''seovered  yet,  (sr  if  not  restricted  to  a  certriiii  horizon 
Uw  YenaagfOungiaH  as  a  whole  is  developed  in  a  facies  which  is  not  favourable  to 
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the  exiiteDoe  of  Boeh  large  umabenof  Anthfwoft  and  Eohinoidaa  m  oeeuning  in 

ffara  and  Western  India. 

We  Ahall  protioutlj  see  that  then  are  sOTeral  circumstances  in  favour  of  tho  flrst 
▼low*  PMifowur  Hariiii  floiniMnttn  •  mmbw  of  sfwdflt,  aiwowg  wlddi  Hmn  an 

several  Antbozoa  and  Echinoidca  from  the  Miocene  of  Java,  as  oommon  to  the 
Chjitm  in  Western  India,  ^'om  jgf  these  ajpeoiea  liave  bean  found  in  Burma, 
and  the  probability  that  they  represent  a  lioriioin,  wMoh  if  present  has  not  been  found, 
iaby  no  means  small. 

On  the  other  hand  the  theory  of  a  dilTcreut  facial  dr;  rlopment  cannot  be  put 
aside  without  further  oonsidoration.  Wo  shall  presently  sue  that  the  character  of 
the fannaof  the  Temmmppctmgim»  is  disttnot^  Uttoral,  no  ooral  reef  having'  been 

discoT(-Ti'd  yet  ;  on  the  other  hand  it  seems  almost  eertairi  that  the  majority  of  the 
Anthozoa  and  Eohinoidca  from  Western  India  came  from  coral  reefs,  while  the  same 
ptobsbly  applies  also  to  Java  KanJlenkaUce  Ifartin,  Tertliisoliiditeii  anf  Jara, 
General  part»  page  4). 

We  may  perhaps  combine  both  views,  and  suppose  that  the  equivalent  of  tho 
loTor  part  of  the  Pegu  Division  which  is  repieasnted  by  the  unfossiliferous  Fromeian 
eontains  in  Java  and  Western  India  0<ml  nels<  This  theory  is,  hoM'cver,  not  sup- 
ported by  paltcontolo'g'ical  evidence,  boeaiisfi  some  of  the  species  which  Martin  men- 
tions in  addition  to  the  Anthosoa  and  Ecluuoidea  occur  in  Baluchistan  aoooiding  to 
.my  own  obeervatlotM  high  tip  in  fte  series  ol  the  Ch^itm.  We  shall  see  lorther  on 
that  another  (■lisi  rvnlion,  3ilr.  Tlicoliald*';  find  of  a  P^ntdorHadema  tpec.  in  the  upper 
■part«C  the  JBegu  group,  renders  the  theoiy  that  the  fromeitm  is  the  estuarine  faoias 
off  ti»  nnriim  **  Konllenhalke  "  «f  Jara  aad  the  lower  Oajim  of  Wwten  litdb  -veiy 
improbable.  This  is,  however,  a  point  on  which  it  is  luseleas  to  speoolate  any  further, 
as  it  can  only  bo  solrod  by  future  researches  in  the  field,  the  direction  which  these 
researches  will  have  to  take  being  olearly  indicated  by  the  above  ai;guments. 

The  following  table  gives  a  oomparison  of  the  fauna  oiiha  Tmmanwngim  »ad 
the  miosene  of  Java*  in  par  «atai  of  the  total  munber 
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It  will  be  seen  from  those  figures,  iiiat  though  difioring  somewbat  In  detaili  tt« 
lOoaene  tront  Jan  ahewt  tbe  f^raatMt  aiaiilarily  witii  tke  Yemmfffomtkm,  liytiv 

y^eat  prpponderanco  of  t!if  Pclprvpodn  and  Gastropoda.  In  the  Yenangyowt/ian 
the  pczcentage  of  Pelooypoda  and  Gastropoda  is  91-4  per  oent,  wbile  in  Java  it  is 
slightly  smaller,  bang  7618  per  «eDi  only. 

The  differeooes  oonsist  chiefly  in  the  greater  percentage  of  Anthozoa, 
Echinoidea,  the  presence  of  Brachiopcda  and  Cephalopoda,  all  of  which  speak  in 
f aToux  of  a  coral  reef  facies ;  while  in  the  Miooane  of  Baima  the  ooouminoe  of 
w***^*"*  Indicates  perhaps  an  eetoarina  Iiarfwm.  A  dodlar  hodson  bM»  hairarair, 
been  anbaeqMnttj  diaooveead  in  ittnt.^ 

{B)  The  BatkymtMa  C^Mrmtitr  ef  ^  Burnt  Jtmrngj/otrngiaii.' 
The  Twtioal  dtabibulka,  in  connection  with  the  duuraetar  of  the  fauna,  proves 
fbafc  two  diffinnt  facics  are  represented  in  flifi  Y0miigif9m^iant  via. 
(«)  A  pordj  marias  fuii^ 

andif  anjeoaclnsionaaMtobeAnnm  iritb  regard  to  the  bathymetrio  ofunditians 
under  which  the  YentMgffmigiit  baa  been  depoaitodt  the  two  faoieB  hare  io  be 

separately  considered, 

(«)  flMrAM>W£M. 

It  app«^!ars  that  the  marine  facies  hasfonii'  il  lunlrr  two  difTorcnt  conditious,  viz., 
a  shallow  water  facies  charactt'ri'ied  by  Ottrea-tvada,  and  a  faoies  probably  deposited 
in  a  depth  not  exceeding  2u  metre.' 

(oa)  The  shallow  watek  faciks. 

Unfortunately  no  actual  obserrations  are  available  with  regard  to  the  occur- 
renoe  of  tbia  iaoieB ;  we  eren  do  liot  know  tile  position  it  holda  in  the  aaqoa^ 
aeries.  lu  lower  Burma  it  is  apparently  represented  by  0*<r6a-be<ls,  chiefly  composal 
of  Ottrea  pegwim$,  speo.  noT.|  and  OUna  frcmmtit,  spec.  nor.  Most  probably 
these  Osfrvo-beds  contained  no  other  apedeBen>ept  the  largo  Feci  en  prot^eemiioHuB, 
WfBO.  nov.  Nothing  is  known  about  the  vertical  position  of  these  beds ;  we  even  do  not 
know  wliether  the  two  species  chan»c(*>riso  difTen>nt  horizons  or  not,  yet  it  seems  ver>' 
probable  to  me  that  they  occur  above  the  sone  of  Area  Iheabaldi,  indicating  the 
ohange  whioh  ia  gfadnally  pieporini?  towaida  the  top  of  the  FaiNM^oaa^a*.  The 
ooenrrence  of  this  fanios  in  upper  Ttnniia  hiB  sot  been  ftovedyBt;  it  is  oer(ain]{y 
abeent  in  all  the  secticms  I  ezauuncd. 

{bb)  Ths  littoral  raona. 
Strata  belonging  to  this  facies  appear  to  oratstitute  the  laiga  portion  of  thu 
YemrngfOiHigiait  in  lower  and  upper  fiunua>  and  it  is  chiefly  this  fades  which  eoii- 
taiaa  the  Bob  fiNsSIillaKniB  hoiiaoB. 

*  Italfa,  Tlrfbohrnagn  sal  Jmi.  MH  aM. 

*Tk«mr  bfl.MiwiaMmlmMtn.ktkMMHnMUHbthNgbtMi«inr  n^aiMt  InlbirmiiBMtiHi, 

h2 
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Tbe  fttasa  edi{Ut%  however,  a  peooHarfty;  wUih  tlw  enwptian  of  ^irmta 

piigilina,  Pi/rula  buoepkaiAtiai  Pyrula  psendobiicephata  all  the  spocios  examinotl 
ate  of  small  size  ahowing  addioate  ornamentation.  Strong  robust  speoiea  an  entirely 
aliNnt.  A  forUier  ehsiMteirutiofaBiare  v  thefrequency  of  single  oonblikB  Olfrolo* 
trochtts  alcockianua,  spec,  nov.,  Paracyathut  caeruleuM,  Bun.,  or  of  genera  like 
Nueula,  Leda  or  Dcntalium  and  BatilUta  ■which  s^encrally  occur  in  doep  water.  On 
(he  other  hand  this  element  of  the  deeper  regions  is  fully  counteracted  b;  genera 
wliioli  baUtaaUj  beqiieiDt  Uia  ahaDofw  water. 

II  we  £,'0  through  the  lists  of  fossils  OS  given  on  pages  20  to  36  we  see  that 
whatever  species  occur,  there  are  always  some  genera  whioh  do  not  go  beyond  85 
metre  in  deptb,  and  we  muit  tbereloro  awnme  that  none  of  the  beds  were  deposited 
in  a  i^mteir  depUu 
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The  following  tabk  shows  the  character  of  the  fauna  of  each  horizon ;  in  the 
kft'liaad  port  the  Mtnal  figmaa  are  giren,  in  the  rigbt-bsnd  part  the  per  oeots.  by 
■which  each  class  is  lepmented  in  the  total  of  thafoona: — 
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These  fignies  prove  that  though  vaiyiiig  oooaiderabljr  in  detail,  the  geoeial 
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character  of  the  faunas  represented  by  the  rarious  fossiliferouB  horizons  ^  is  veiy 
mnek  the  Bune.  In  all  horiaoini  the  Pelsoypoda  and  Ghatropodaan  gfeatij  in  emsBS 

of  the  other  classes.  It  may  happen  that  in  sonif!  instnnr(s  the  Pelecrpoda  are 
greatly  in  tho  majority  (zone  of  Parailelijpipedum  prolotorluonaa)  while  in 
othen  the  lemBe  takes  place  (nme'  <rf  Arta  M«0fl«l<K),  but  if  the  two  dnnei  are 
added  up  the  toi  i!  i-  jm   h  ;he  same  in  each  horizon. 

We  can  thcrtforo  conclude  that  all  the?  foSBiliferous  horizons  from  the  loMt-st  of 
tho  zone  of  Oytberea  eryoina  up  to  the  highest  of  Mytilut  nicobaricut  were  de]JOi>ited 
mider  madh  the  game  oonditioafl,  in  water  which  did  not  exceed  25  mette  In 
depth  on  n  sandy  shore.  Now  as  we  know  that  at  h;nst  durini^  the  lower  half  of  a 
seriesi  measuring  about  2,600  foot  in  thiokuess,  fossiliferoua  horizons  of  the  same 
chancier  are  d^tributed  from  the  bottom  to  the  top,  we  must  oonolade  that  the 
Ttnangyoitngiitn  roprosentwl  a  periorl  of  perhaps  rapid  subsidence.  Tim  theory  fully 
amounts  for  the  quick  change  indicated  by  the  differontly  composed  iauaaa  «F 
the  aoeoeeding  hociionB. 

(A)  The  Eatwrine  Jaciea. 
As  &r  ai  I  know,  this  fiiriae  is  only  derdoped  in  upper  Burma,  and  unknown 

in  lower  Burma,  but  this  does  not  prove  ils  nnu-existonc«.  The  brackish  facies  it 
ohttiacteiiBe^  by  unfoesiliferous  beds  oontaiuinj;  gypsum;  only  here  and  then 
CyfWM*bedi  oorar  in  patches  in  whidi  Cyrena  pelroM,  NoetL,  and  Cyrena  cnm- 
/nrdii  KofliL,  are  found  by  the  thousands.  The  zone  of  Cardita  tjniamnremtU  fvodi 
Singu  represents  probably  also  this  facies,  though  this  is  not  quite  certain. 

This  facies  must  have  been  formed  under  similar  conditions  as  prevail  at 
I»eHnt  in  the  laige  eitDsibin  of  tiie  GaI^(ea,Bn]lIltt 


(C)  7he  Balhymelric  Character  of  the  Fatma  of  Ihe  Promeian. 
Only  one  fosailiferous  horizon  has  so  far  been  discorered  in  the  ProMgian,  the 
Mme  of  AMplotherium  fttrmancMMM,  speo.  nor.,  ygUoh  has  been  diaoonreiiBd  ISO  feet 
trom  the  top  of  the  Promeinn  in  the  Yenanirrnunpr  oil-fiold.  The  composition  of 
its  fauna  is  yeiy  peculiar  and  completely  dillers  from  any  of  the  faunas  known  from 
the  TtMttyjfoufkm,  m  ean  be  Been  fnm  the  faUowing  flgoiw 
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Taking  it  M  a  whole  we  hare  a  nuxtoie  of  purely  marine  organisms  with 
temitsio  veSaaitt  lepresented  by  the  inilininiiH»  The  marine  species  are  exactly 

the  samo  as  tliosp  ocourring  in  the  younger  zones,  thus  proving  their  closo  palroonto- 
logicai  coanoction,  but  the  mammalia  represent  an  absolutely  foreiga  element. 
Ifoet  of  fbe  epeefea  aie  npveacnted  by  fregmenta  <rf  bones  only,  sooie  ot  tiiem 

roUod  and  worn,  but  others  are  exCL'edIni;ly  well  presen  ed,  hardly  showing  any 
signs  of  wear  and  tear.  Now,  bow  are  we  to  aocount  for  this  terrestric  element 
among  a  fanns  vhidi  ooold  not  hare  poaribly  existed  in  any  but  pure  marine 
water? 

The  ea^iost  explanation  is  of  course  to  attribute  an  eatuarine  origin  to  the  beis 
in  which  tlus  zone  occurs,  assunoing  that  the  fragments  of  the  terrcstric  animals 
were  canied  out  to  sea  by  rtreca.  The  ehaneter  of  the  inTertebxata  is>  however, 
decidedly  against  such  a  theorj-.    Corals  ennnot  exist  anywhere  in  brackuh  water. 

Kow  Vxioha '  has  shown  that  far  from  the  ooaat  at  great  depths  terrostric 
plania  and  firagnienti  of  temrtrie  aidmala  haveheenfiirand  by 

tion  and  others.  Terrostric  remains  can  therefore  also  occur  in  purely  marine  sedi- 
ments, not  only  in  those  of  estuarinc  or  iluriatile  origin.  We  must  therefore  claim  a 
marine  origin  for  the  mob  at  Attoplotherwrn  MrsumtMNB  and  probably  one  of  deep 
water  into  which  the  tenestrie  xem&u  weme  aooidentally  depositod. 

^\■llctll<■^  a  similar  composed  fauna  occurs  in  the  lower  beds  of  i1io  Tromeian 
remains  to  be  seen,  the  sections  from  the  bore  holes  in  upper  Burma  having  so  far 
piuved  iiiifcuitlilBiWM^  and  no  dheorTatkRia  regarding  ftMiliCaRNiB  beds  from  the 
scries  below  Mr.  Theobald's  Cytherea  prom«n»i*-bed  are  known  from  lower  Tliirma. 
One  fact»  however,  remains  certain,  the  transport  of  tenestrio  remains  ceasod  with 
Ae  termination  of  the  Tnmtkm, 

I  think  that  the  zone  of  Ampiotherium  birnutnievm,  which  oonclndes  the  Pro- 
ewtgw,  already  foreshadows  by  its  marine  organisms  the  conditions  whioh  wo  meet  in 
Van  Tenangftmnptm,  yet  at  the  same  time  indicates  the  conditions  whioh  prevailed 
during  the  depMitof  tile  Pfemeiau.  So  far  we  kwnrTery  ytdo  •bont  these  49andi- 

tions,  but  the  oecurrenoe  of  coal  seams  and  petroliferous  beds  show«tbnttho  Pronwian 
was  probably  formed  in  an  extensive  estuariue  into  whioh  rivors  brought  a  great 
qBnitiiy  of  .ngBtrinKe  and  ammiilin  waana. 

(Ui-CoiffABwnr  ov  vaa  Vmti^  <09  vm  Faov  Hmtm  wnv  -wa  ^Aoir^  or 

THB  MiocRNF  ly  ErBQPE,  07  IHB  Fauka  or  1KB  jtKDiAK  Qofl|Jb  pvi 

(•)  AwVAKMor  win  na  Hnxam  Favka  <»p  EoaovB  mjkb  -warn  virUVA  <m 

THB  IsniAN  OOEAV. 

The  detcmiinatioQ  of  the  fauna  soon  proved  that  there  ws  not  a  single  qieoies 
'         Jahtii.  fttr  Uia.  Otol.  sad  Pctraf.  1888  Bcikgt,  Bud  II,  pt^M  «M-4S». 
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irith the IGooniB  cf  Bnropei  ThmMiitia  Mrfadn  triatioiuihip  witli 
die  buna  of  the  European  Eocene,  which  hae  titntAj  been  distcussed,  but  though 

8\ich  a  conntxjtion  is  nn<U'iiia1ily'  existin?,  no  species  are  actually  in  common. 
We  may  therefore  coacUiJe  that  during  the  Alioceiio  period  the  Indian  province 
of  the  ooean  irae  aliwdy  weU  eepented  trooB  that  oC  Euope. 

A  similar  conelnsion  has  already  boon  arrircd  at  hy  Profeaaw  Ibrtin '  \rith 
Wgard  to  the  fossils  from  the  Miocene  of  Java,  irho  proved  that  itsbawe  not  a  single 
epeeieB  witfi  the  lOooeoe  of  Emope. 

On  the  other  hand,  the  fauna  of  the  Tenangyoungian  be^irs  a  close  relationship 
to  the  proecnt  fauna  of  the  Indian  Oooan ;  30  per  cent,  of  the  spooies  described  ore 
either  identical  or  so  doeely  related  to  Uving  species,  that  they  might  be  considered  as 
tdentioal  with  speoios  inhabiting  at  present  the  Indian  Ocean  in  screral  instan<^ 
a?spv?atin£^  to  15  1 2  ]ier  <  ciit.  of  the  total  number  of  Pclccyptxla  and  Gastropoda, 
the  Miocene  sp^ies  could  be  proved  to  be  tho  direct  ancestors  of  species  inhabiting 
the  Indiaii  Ooeaa.  U  we  aflaame  tint  a  parfcof  <he  fSnma  of  the  Indian  Oeean  haa 
Oirectly  det-cendcd  from  the  lOooene  fintn*  of  India  and  Banna,  tUa  tirnaj  b  veil 
supported  by  facts. 

ProfMBor  Kaftb  haa  oome  to  the  aame  oondnrion  with  ngaid  to  tte  fanna 

of  tbo  Miocene  of  Java.  On  page  39,  General  part,  of  {In-  Tprtifir^cbichten  auf  Java 
he  writes :  "  so  data  der  Character  der  miocanon  Fauna  Javas  nicht  nur  mit  dem  der 
indopaoifiabhen  ttboidnaiimmt,  sondem  speoiell  die  nielMte  TerwaiidtBehaft  lur 
Fauna  dcsjenigen  Meeres  zcigt,  welches  noch  heute  die  Efiste  JaTasumspiili**  Vow 
it  will  be  admitted  that  if  two  different  authors  at  different  times  and  by  difFerent 
ways  anrire  at  the  same  rctjult  with  rogard  to  the  fauna  of  a  certain  period,  such 
TCSolt  ia  Tfliy  possiblj  correct. 

"Wo  may  then-fore  say,  that  at  least  a  part  of  the  present  fauna  of  the  Indian 
Ocean  bears  an  archaic  character,  and  is  directly  derived  from  the  Miocene  fauna 
ooonxring  in  India,  Bnrma.  Bmnatm  and  Java. 

On  the  other  band,  a  theory,  which  I  think  was  first  promtilgated  by  Jenkins  * 
and  which  has  sinoo  been  aooepted  in  all  mannalu,  aarames  that  the  fauna  of  the 
BnropeanMiooeneisoiloaelyidatedtothefBnnaof  thelndian  Ooean.  In  the  light 
of  the  researches  with  regard  to  the  fauna  of  the  Yenangyoungian  it  is  not  easy  to 
reconcile  both  theories  if  we  keep  in  mind  that  the  Yenangyoungian  has  not  a  single 
species  in  common  with  the  European  Miocene.  It  might  bo  argued  that  if  the  fauna 
of  the  Baio[iean  lOooeneis  doaely  lelatBd  to  that  of  the  Kudian  Ooeaa*  we  ahookl 
•erpect  European  Miocene  species  amonj?  the  fauna  of  the  Yennngyoung- 
this  fauna  bears  unqnestioDably  the  strongest  relationship  with  the 
ftrana  of  the  Indian  Ooean.  No  sndi  apedes  hare,  howerer,  been  fbnnd,  bnt 
bow  is  then  the  relationship  of  the  European  Miocene  fauna  and  that  of 
the  Indian  Ocean  to  be  explained?  I  think  tho  following  thoorj-  of 
accounting  for  such  a  relationship  without  interfering   with  the  view  that 

*  TIcAoliimcm     Jm,  ftyt  SSS. 
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•t  least  part  of  tlie  fnoBS  of  ftfe  ladfm  Oeem  i«  an  indigeiMRu  one,  will  mAn 
diflbmlty.  S«jvnral  ob^ervatiana  tend  to  prove  that  the  present  fauna  of  the  Indian 
Owan  contains  a  furtui,'ii  t'lemont,  wliich  is  apparently  not  represented  in  the  fauns 
of  the  local  Miocene.  The  examination  of  the  Miocene  speoiea  of  the  genus  Ottrea 
buta^neetianabfyprared  that  none  of  them  has  the  aUgUeei  lelmtionahip  -with  thoae 
living  in  the  Indian  Ocean  ;  in  fact  these  species  represent  a  diiTerent  clement  which 
must  neoeaearily  hare  migrated  to  iu  present  habitat  from  somewhere  else,  and  I 
tfafaik  then  imtanoee  will  ixwreaw  osioe  the  MiooBiie  fsana  of  India  ii  bettff  known. 

On  the  other  hand  we  aoc  (page  64)  that  the  fauna  of  the  Yenangyoungian  hears 
a  lemaikable  lektioiuhip  to  the  faoua  o(  the  Booene  of  France,  which  can  only  be 
expbdnfld  bj  s  nugration  finni  weat  towaida  eaai  nUdi  probably  began  wiCb  ihe 
Eocene  time.  I  have  further  proved  that  there  is  a  great  deal  of  evidonce  to  sbow 
tli.it  a  further  migration  of  species  took  place  since  thu  Miouene  time  from  l^urma 
towards  the  i'aoihc  r^on  (page  60).  Now  if  we  suppose  that  thin  migration  continued 
dnring  tiha  IHaoBne  iime  from  Biuope  towinb  India*  flw  launa  of  the  Eniopeui 
Mioocne  would  stand  in  the  same  relation  to  the  fauna  of  the  Indian  Ocean,  aa  tin 
fauna  of  the  Miocene  of  Buxma  stands  to  the  recent  fauna  of  China,  Japan  and 

Tbb  vi0v  wiU  pcdiqia  be  bflrt  illiMtnied  b7  the  fdl«wii« 


Let  A  represent  any  number  of  species  ooomring  in  the  Eocene  of  Eniope; 
durin»  the  migration  towards  cast,  this  group  became  modified  and  Ls  repres^'nfed 
by  species  A'  in  the  Miocene  of  India-Burma  and  by  the  still  further  modihed 
ipeoiiBi  A'aaiflDgilwnefliitianiiaof  OhiBa»  Japan,  Phfliippiiiei.  B  vBpnmiiti  any 
■nmilMrof  species  from  the  Europcjin  Miocene  which  in  the  fauna  of  the  Indian 
Ooean  an  repiesented  by  B' ;  C  represents  the  number  of  species  the  fauna  of  the 
IGoene  Iiidiai*Biini»  baa  in  oomnum  -wilih  flw  firana  of  tbe  Indian  Ooean, 
in  other  words  ita  ilnMg«WHt$  element,  while  B'  tepn.<.s<^^nts  the  foreign  olomont. 
The  fauna  of  the  Indian  Ooean  is,  therefore,  represented  by  the  symbol  B'C  while 
that  of  the  Miocene  of  India  is  represented  by  the  symbol  A'G.  The  relations  of 
each  fauna  to  chronologically  older  and  younger  faunas  in  Western  and  Eastein 
direction  are  thus  clearly  expressed,  and  thou^'h  both  faunas  are  intimately 
connected  by  the  species  in  common  C,  each  has  its  own  characteristio  features 
in  A'  and  F  of  wUob  V  eanoot  poaribly  oeoor  in  the  fauna  A'O. 

It  is  only  by  this  theory  of  mi^at:on  from  "West  to  East,  which  began  probably 
with  the  Eocene,  and  lasted  throughout  the  Miooene,  that  the  zelationahip  of  the 
ftUMaltha  IndiaiiOeanitbotii  viUithallloaeneQlBan^Mdof  Bvma-India, 
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could  easily  be  vcrlflod  if  tlio  fauna  of  the  European  '^'f^yf  will  be  ""w**"*^  fu  a 
dmilar  way  as  that  of  tlie  Miocene  of  Surma. 

The  Tclationship  of  the  fauna  of  the  Yenangj/oungian  with  that  of  tho  Gajian  or 
the  Miocone  of  Western  India  remains  now  to  be  examined.  It  must,  however,  be 
kept  in  mind  that  'with  regard  to  the  fanna  of  tbe  Oajian  the  results  of  snoh  a 
oomparison  will  be  muob  less  condoriv^  than  those  with  regard  to  the  Miocene  of 
Jaya;  its  fauna  bein^  very  little  known;  and  if  at  jm^t  iit  nnly  a  small  number  of 
ipeeies  can  be  proved  to  be  common  to  the  yenangs/oungiaa  &ud  Gajian,  this  number 
iriU  peAaps  iMinereaaedaflerllieflaviftaf  tiM  Oi|/<MialMto  On  «he 

otbur  hand,  it  is  not  vt-ry  probable  that  the  number  of  spociijs  in  common  with  the 
Miocene  of  Java  will  be  much  increased.  This  fauna  is  now  so  well  known  through 
tiiBMMtnliMat  PnteHor  Mntin,  ili«t  imleH  other  tetJ^tann  hiriaiim  wedb* 
tmraed  in  Burma  which  contain  a  larger  number  of  species  in  eonuMn  irifih  Jftva. 
the  xenilts  arrived  at  by  my  examination  are  fairly  reliable. 

The  following  table  contains  the  qpeoiei  in  oomnuni  nitli  tihe  ti^ffM* 
drawing  at  tiM  MUM  tims  liheb  geokgloal  oooiiRiB^ 
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Coiulderiiig  the  limited  Tartioal  nagt  the  touih  ham  in  Bunna,  yn  w$j 
MnHwiU  tna.  the  above  Usl,  that  all  the  main  focsilifdrous  horizons  as  observed 

in  Burma  arc  also  mprcscnled  in  the  Gajian,  but  imUl  tho  vertical  distribution  of  the 
foauliferous  horizons  in  that  group  is  better  known  than  at  preeent,  it  would  be 
taah  to  form  any  eonchidoiiit. 

A  moru  n mnrkalilp  feature  is  thn  oompoaition  of  tb^^  ahnvc  list ;  though  all  the 
gronps  distinguished  in  the  preceding  chapter  are  represented,  the  Gastropoda  are  in 
•  nodi  lisgeriiamliertluii  the  PelMTpoda.  The  proportion  being  S'16:  l««Ule 
fhs  IHBe  proportion  in  the  fauna  of  the  Yenangyoungian  is  1'13  : 1 ;  therefore  if 
the  lame  proportion  were  to  exist  among  the  species  the  Yenottffyoungiaa  has  in 
Mmaum  with  the  Qajian,  the  number  of  Fclecypoda  ought  to  be  11,  instead  of  6  as 
Noocded. 

This  preponderance  of  the  Gastropoda  is  a  faot  which  cannot  lie  accounted  for 
at  present.  Alter  I  had  noticed  it,  1  carefully  revised  my  detenniuatious  in  order 
to  Me  wbether  I  wm  vnng  or  not,  but  I  diMwrend  no  naoon  why  I  diooU  alW 
my  vit'Ws.  It  remains  to  be  seen  wlu'tluT  tliis  remarkable  feature  really  exists  or  L* 
01^  an  apparent  one,  beoauae  Sowerby  and  d' Arohiao  described  only  a  small  number 
«l  Peleoypoda  in  proportian  to  Iho  aotaal  numbeir  ooeoiring. 
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(c)  Compariton  with  the  Fatma  of  the  Miocene  qf  Java. 
On  the  foQirariBg  lirt  tiw  tpeolM  in  eomi^ 
ring  at  tta  Hune  time  the  geologioal  ooconenoe  in  Barma : — 
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The  above  list  contains  28  species,  the  majority  of  which  occur  in  the  somei  of 
^itnOieUpiftimu  froMwhwum  and  At9»  tlepBaMf ;  InillM  see  that  the  other 
horizons  are  also  rcpresontcd,  and  if  we  consider  the  liinit«d  vertical  range  of  the 
species  as  observed  in  Buniia,  which  did  not  allow  even  for  a  oorrolation  of  the  differ- 
ent harimia  in  BunoA  itaelf,  it  ii  obrieos  fhst  an  aMempi  to  traee  In  J«n  tiie  Iiori* 
eons  distinguished  hjr  mo  in  Burma  would  be  more  than  haiaidoaii  Ml  we  can  say 
is  that  taken  at  a  wAof«  tke  YenamgfOUngUm  i»  corr^ttd  to  tkt  MioUM  ^  Jaet, 
or  mt  tmui  part  of  {f. 

It  seems  that  in  the  Mioceno  of  Java  certain  bods  are  developed  which  are 
either  not  developed  in  Burma  or  have  not  been  discoverod  yet.  On  page  26, 
General  part,  Tertiiir.  aul  Java,  Martin  mentions  the  following  species  as  identical 
vith  spediSB  from  tiie  Q^jiam:— 


Amifallf  MtfMt,  Saw.  (f) 

ButUJinmu,  K.  Mart.  |?| 
Seplartt  arenaria,  Lamk, 

C^Tii4,'ii  'rtyna^*,  Sow. 
CltmcntxA  ptifyraci.  Gray. 


Cyii«fM  wmttfit^  llnl.(?) 

Ottw  kfotit,  Line. 
„     bnjma,  Sow. 

Stimu  ti*ti»*<thtiUim,  T.in, 
„      amaryilii,  Uaiw. 


OljfftaMtr  lumilU,  Ag. 

TtrtjM  WUfU*,  Mari. 
Marelia  pUnulatt;  Gray. 


If  one  of  these  species  haTe  been  known  from  Burma  except  Turritella  angulata, 
Btm.,  and  Bahmu  timtimiaMiim,  Lin. ;  the  exact  horison  <^  the  former  species  is 
not  known  and  the  latter  speolsa  has  apparently  a  wide,  vertical  and  horizontal  range  ; 
Pi^llacanlhtu  baeulo»a,  Ag.,nMV  perhaps  he  identical  -writh  thefpeies  here  described 
as  Cidari*  tpee.  1,  yet  the  identiiication  of  these  species,  with  those  observed  in 
Westecn  India»  is  not  begnmd  any  doubt  as  expressed  bjr  the  querjr  eneept  that  ef 
SaUmu  iiutinnabulfim,  Lin. 

It  appears  therefore  that  iu  the  Miocene  of  Java,  a  number  of  species  ooour 
wUoh,  though  tdantioal  with  species  from  TTeslem  lai^  have  not  been  found  in 
Burma.  The  great  qnestion  now  arises,  do  these  speeiet  represent  a  certain  horizon 
or  not  ?  At  present  this  question  cannot  bo  answered  one  way  or  the  other  deciavely ; 
jret  there  aeaxaa  to  be  quite  a  distinct  hint  as  to  its  solution,  particularly  if  we  further 
Mogider  lIsrlin'B  list  of  species  from  Western  Lidi^  irhid^  thongbnot  Msntical  with 
Jaran  fofwils,  are  closely  related  to  them. 

Among  the  second  list  Fioarya  cerneuilli,  d'Aich.  and  Haim^  is  mentioned. 
Ktfw  tUs  speeles  ooenrs  in  Balnshlstan,  together  with  Tmriltttm  Mfmttta  and 

Ottrta  /ii»<;«a,  Sow.,  very  high  up  in  the  series  directly  below  the  Siwaliks,  though  the 
tluokness  of  beds  in  which  these  speoiee  oocur  is  oonsideiable.  It  is  unquestionable 
that  this  honison  b  not  represented  among  those  I  deseribed,  though  it  is  probably 
repiesonted  in  lower  Burma  as  is  indicated  by  the  ooourrenco  of  Turritella  aiifiitata» 
flie  exact  stratigraphical  position  of  wliich  is  unfortunately  not  known.  The  greatest 
probability  is  in  favour  of  the  view  that  this  horizon  occurs  above  the  zone  of  Jrci 
theobaldi,  somewhere  in  the  series  oaDed  TkagUmfO  ssadstonei.  U  this  -riew  be 
correct,  a  part  of  Martin's  spoolea  WOOld  ropiesOttt  beds  which  could  be  correlated 
to  the  upper  part  of  the  YenaMgfMUgUm  from  whioh  no  foasilifeiroua  horiions  ore 
known  yet,  thongh  they  may  be  Jhcowwfl  in  fntore. 
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Another  feature  of  Martin's  list  ia  also  remarkable ;  in  his  first  list  fire  Eohi- 
noidaa  ate  mentioned,  that  ia  to  say,  the  Bohinoidea  make  887,  <^  ttetotal  nunber 
of  fossils  identical  with  those  from  the  Gajian.  Now  in  the  total  number  of  fossils 
described  from  the  yenangyoungian  the  fchinoidea  fonn  soch  an  insigpifioaat 
nnmber.  ttat  fheir  absenoa  is  one  of  the  most  oantptoiioai  featnrea.  Unfortn- 
nat^^ly  nothing  is  known  as  to  tho  Tertical  distribution  of  the  Kcliinoiilea  in  the 
Oajiaa,  and  I  am,  thnef oie^  not  in  the  fositioa  to  say  whether  the  ocourrenoe  of  the 
IteMwoMeainfte  flia/jaawpwaantimfaBieaiM^  or  forms  tiw 

diaraoteristio  features  of  a  horisoB  vilkik  doM  not  occur  in  Burma.  Tbeeo  views 
may  also  refer  to  Java,  and  the  reason  why  a  good  number  of  the  species  which  the 
S&ooene  of  Java  has  in  oommon  with  the  Ot^fian  do  not  occur  in  Burma,  may  either 
be  the  non-derdoiHiwnt  of  the  aame  laoiai,  at  &e  nob-oiMnBtBiiBe  of  the  satte 
lurizon. 

A  hint  to  the  solation  of  this  problem  is  perhaps  giren  by  Mr.  Theobald's  find  of 
EcUHnnMae,  partienkify  k  F»eiiMiadtma  tpec,  in  liedsirUeli  he  dedaras  to  oeev 

in  the  upper  part  of  the  Pegu  group.  If  these  an-  ibe  ^ame  specimens  which  Me 
among  Mr.  Theobald's  colle<-tion,  they  must  have  lieeu  labelled  wronply  ;  they  are, 
however,  too  ill-preserved  to  allow  of  any  deiluite  view,  yet  the  probability  that  tliis 
horiaon  tepresenti  the  fulea  of  whiek  I  bare  been  just  spaeMng,  is  by  no  meeiiB 

smnll,  and  its  occnrrrnco  in  tho  upper  part  of  tho  Yemngyonngian  would  fully 
agree  with  the  opinion  formed  from  the  ooourrenoe  of  species  like  TurrUella 
otigvlaia  and  Ftaaifa  ptmeMi.  It  le  naeleia  to  apeoolate  aiqr  failbar  »  Hm 
pEoblein«  vbkih  can  only  be  aelred  by  aet  unl  researches. 

If  we  examine  the  composition  of  the  fauna  tho  Yenangyoungian  has  in  com- 
mon with  the  Miocene  of  Java,  we  observe  almost  the  same  proportion  between 
Feleeypoda  and  (3fl«bropoda  as  we  nottoed  emoi^  the  ipeoies  common  with  the  Qa^itm. 
The  proportion  of  Gaslnpoda  to  Fdflcgrpode  ia  8'lif :  1*  ubile  aa  we  bm  aeen  it 
ought  to  be  1-13  :  1. 

The  fact  that  the  Gastropoda  an  so  conaiderably  in  the  majority  of  qteoiea  the 
Ytmmgyov»gian  has  in  oommon  with  the  09jie»  and  the  Miocene  of  JsTaii  eertainly 
very  romarkalile.  'i"he  only  expbnation  I  can  offer  is  the  tlieory  of  the  great 
change  the  I'clecypoda  underwent  during  the  Miocene  time  while  the  Qastropoda 
remained  mora  Btebk.  Dds  view  would  aceoont  far  the  SBall  nmnber  of  identioal 
Feleeypoda,  aa  mH  aa  te  tbe  larger  number  <tf  identioal  Gastropoda. 

Tf  we'now  compare  those  speeics  which  were  found  to  be  identical  vnWx  the  fauna 
of  tho  Oajian,  \nth  tboao  which  arc  identical  with  the  Miocene  from  Java,  wo  iind 
that  it  is  abnertfliBnBesiinriMrwbiohtbe  TmMtfmtgtmkmbivtmaumyriA 

botk  eountries,  particularly  if  we  take  only  the  numlwr  of  molliisea  in  emisiilerition. 
^nraflur  this  similarity  in  number  is  only  aooidental,  or  really  exists,  I  am  unable 
te  lagr.  It  might  <tf  ooucae  be  expected  that  ^  Hiooeiie  of  Bioma,  whieh  ia 
about  half  way  between  Java  and  West  ern  India,  contains  a  certain  number  of  spociea 
in  common  Krith  either  oonntiy,  yet  it  would  aeem  zamaikable  if  it  were  ijmoat 
the  same. 
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Hub  Isot  aeems  flie  more  stnyige  as  the  speeiies  in  common  mfk  fhs  IfioooBa  of 
Java  are  perfectly  different  from  those  in  oommon  with  tho  Oajia».  There  warn,  io 
be  onir  three  spooies  which  the  Onjian  baa  in  Mnunon  witli  the  Ymum^jfvmi^m 
and  the  Miocene  of  Java ;  thutio  are— 

Sdarium  masimum,  Pbilippi. 

Ita  «/'/,<  fnit'ttuiereularit,  8p#c.  noT. 

Ba£ann4  tintinnabulnm,  Lion^. 

Tbe  identity  of  the  two  first  named  speoiea,  though  undoubted  with  regard  to  the 
Chjian,  fa  not  heyond  quieatlon  with  wgiaJ  tojhe  IHoceiie  of  Jtsn.  ItapfomAVIui 
tlio  spf  (  ios  deactfllfld  by  mo  as  Solarium  tiiaxitHum^  IML,  is  prohafily  identical  with 
Solarium  pfripectfimm,  K.  Mart.,  and  Baaella  pf$lalubereiUari«,  probably  wiUi 
Stmdtu  junghuhni,  K.  ICirt,  but  I  OKBBOt  iteta  with  oerttinigr  that  tiw  view 
ia  oomot.  If  these  species  are  not  identical,  Balanut  timUmmbulum  would  be  the 
only  jtpedea  whioh  ia  oommon  to  the  Gi^iaii,  the  TenmiffMUigkm  and  the  Miooeae 
of  Java. 

"We  aee  tiMnefeie  that  though  in  a  general  way  we  can  oonelate  the 
Tenangyoungian  to  the  Pliocene  of  Java  and  to  the  Miocene  of  Wcst<?nj  Tnrlia 
{Oi^iati),  we  have  no  foaail  .evidence  whioh  would  direotly  prove  the  correlation 
wifii1lielOooeDe«f  Bafope^iiHl  in  andm  to  dUain  tiih  end,  wo  auul  feMct  to  a 


{£)  The  Fauna  qf  the  Fromeian. 
The  small  amnbtr  «C  Feleoypoda  and  OMtrapod*  hiihaio  obtainBd  from  ttdt 
mlHliTiiiMi  renders  »  oandation  of  ooone  impoirfliK  fMtioalaify  aa  lU 

an  {be  same  which  occur  in  higher  horisons. 

'Ihe  JPromeian  unquestionably  represents  the  lower  Miocene  of  Bnma»  but  I 
am  not  in  apoaitifliitostatetowhiohpartaf  fhaliiooenof  Jamorfhefi^^it 
OBQ  lie  correlated  ;  tho  probability  that  it  represents  a  facies  which  is  not  devolnpod 
in  flitter  Java  or  Weetem  India  is  by  no  means  small,  but  further  stratigrap hioal 
dNemtioniwiiilinBBid  to  Javaaiid'Wflatem£MU»aienq[ain4  bcfoNaoiyddlidto 
oglnioin  can  be  giru. 


O^lisraiiPXAsmt     vbb  Aob  or  the  YEMAuoTovireuii  bt  m  hrwa^ 

Deshatbs*  Law  op  PEaoBNTAes. 

On  page  16  I  hare  fitod  the  position  of  the  beds  frqn  whtoh  the  fauna  described 
«R  flM  fDUowing  pages  kaa  been  obtained,  aajoangertbaii  Booeoebat  older  tlua 
nioeane.  The  steatigraphical  probability  that  thb  Pep u  Division  represents  the 
Miocene  is  tberelon  Tory  great,  but  it  most  be  determined  whether  ttua  view  is 
abo  borne  out  by  the  ehaiaoter  of  the  faana»  that  is  to  say,  wMtettia  pmanlaga 
of  epeoiflB  idenliflal  wiOifBeaalOBaaiBtliBMgMaathatnoogniMdlarlliBMiooano 
of  Europe. 

Sir  Charles  Lyell's  sub-division  of  the  Tertiary  i^atooi  into  the  three  groups, 
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BoOMM*  Uiocenet  and  Pliocene,'  is  ohieifly  based  on  the  mearohet  of  DmIiijw»  wbo 

after  a  oomparieon  of  3,000  tertiary  and  6,000  recent  species  could  prove  a  gradual 
incxea&e  in  the  number  of  recent  speciea  from  the  Eocene  to  the  Pliocene.  Theae 
flgufih  KUeh  aw  for  ibe~ 


Isare  now  'been  generaDy  accepted,  though  at  the  time  they  did  not  remain 
nnoballenged.  They  appear  to  answer  fairly  well  to  the  conditions  in  Europe,  but 
the  gSMt  qacatiam  iriMs:  Do  tba  lamA  flfoiei  alao  applj  to  the  TlBrtiai7  ayaton 

mtsido  the  European  Continent  ? 

A  definite  answer  to  this  question  is  of  course  of  vital  importance,  if  we  wish  to 
•fftjtiib  nletottieTiertiifyaTstemef  Bonm  and  if  wa  do  nat  want  to  arriva 

at  a  totally  wronf^  conclusion. 

Before  entering  into  a  discussion  on  this  question,  it  seems  to  me  of 
loBdaineDtBl  in^tortaaoe  to  kaow  the  legfao  twam  whkii  the  S,000  reoent 
q^aoiei  which  served  Deshayes  as  material  for  compariion  came.  Unfortunately, 
I  am  not  able  to  form  any  opinion  on  this  very  important  aubjeot,  but  I  think 
I  am  not  wrong  if  I  suppose  that  DcBhayee'  ooUeotion  of  recent  spedee  was  not 
aolelj  oomposed  of  species  living  in  that  oceanic  region  which  is  the  neaifat  to 
the  countries  from  which  he  obtained  his  fossil  specimens,  that  is  to  say,  the 
Lusitanian  and  Celtic  Provinces.  I  rather  believe  that  he  alao^  and  in  a  goodl/ 
aonber  too^  eflmpaKd  ttio  fmA  apaaha  wlA  tftdm  hem  tiw  Indiaa  Ooeaa, 
If  this  view  be  correct,  tlio  vnluo  of  ttaafcof*  figures  los^s  considerably  in  ia»« 
portance,  because  it  does  not  appear  juatifiaUa  to  aotnpare  the  fauna  of  a  oeitaiii 
TuOaxf  malm  in,  a  oartain  oonntr7  niOi  a  xeoant  faana  oompoied  of  eknMnta 
OQHaated  all  ovar  tibe  world.  If  the  percentage  of  recent  species  is  considered 
aa  a  eriterion,  these  species  ought  to  be  snob  which  occur  in  the  nearest  oceanic 
province.  Deshayes'  figures  ought,  therefore,  to  be  revised  from  this  point  of  riew, 
and  it  may  perhapa  he  qneatioiied  vhether  tbqr  ooold  be  applied  at  all  whoa 
dealing  with  countries  outside  Eiiropn. 

We  liaTO  seen  above,  page  67,  that  the  neogene  species  form  30%  of  the  total  of 
the  mcMmeaB  &ana.  Aooording  to  Deahajea*  flgnree  the  Tenmnfpotmffiam  oonld 
therefore  not  be  older  than  Miocene  ;  on  the  other  band,  the  species  which  I  termed 
neogene  are  probably  not  quite  identical  with  Deshayes'  "  recent "  species,  inasmnob 
as  they  only  refer  to  speeiee  from  the  neareet  ooeanie  provinaaa,  wbDe  DesbayeaT 
**  leoent"  species  most  probably  include  a  number  of  speoies  which  have  at  present 
died  out  in  the  Lusitanian  and  Coltic  Provinces,  These  speoies  would,  therefore,  be 
represented  in  the  fauna  from  Bunna  by  the  group  whiob  I  termed  "  Paoifiotypee 
and  ill  aider  to  bring  tballgoma  I  arrived  at  in  harmony  with  thoaa  of  Dediayes. 
tbair  munber  with  lB-(r/«  ought  to  bo  added  to  that  ol  the  neaganeapeeiaa.  Tha 
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ftpeoies  would  thiu  be  brought  to  48*6  7.  <uid  aoootding  to  DesbayM*  figans 
«» Ind  to  ooprider  tiie  TeHangfoungian  M  JPUwinii 

Hm  results  obtained  if«dely  the  peracntage  of  *'Nenift**  ipecies  is  taken 
into  oondderation  are  therefore  widely  diffecent:  if  compare  the  fauna  nf 
tbe  Yenangyottngian  with  the  fauna  of  the  Indian  Ocean  only,  a  Miocene  ago 
ironld  1m  dedaoed,  bat  if  oontpaied  witk  flit  fauna  of  the  Indian  Ocean  and  tlM 
Western  part  of  the  Pacific,  a  Pliocene  ago  would  result.  But  one  vimv  only  can 
1m  comot»  and  it  remains  to  be  seen  which  of  tbe  two  has  the  greatest  probability, 
by  eoBilderiBf  the  ilnligMphieil  tonditiioiM. 

"Wp  linve  M'cn  abore,  paf^es  1  and  38,  that  there  is  the  greatest  proTialiility of  an 
UDCouformity  ht'tween  the  Yenangifinuigian  and  the  Irrawaddi  series,  that  there* 
fore,  disregarding  any  other  ohanelen,  it  would  he  Imposilhle  to  oonaider  both 
ai  pntfo  of  one  and  the  same  series.  It  would  go  against  erery  observation, 
if  we  were  to  consider  tho  Yenangyonnr/iin  as  the  lower  part  of  the  Irraicaddi 
series.  If  one  fact  is  certain,  it  is  that  there  exists  a  great  difference  between 
the  Irrmteaidt series  and  the  YmtmgfMimgUM,  Now  itia  ilao  alaioat  oertala 
that  the  Irrawaddi  series  xepxeeenta  tbe  Fliooeme ;  and  if  according  to  the  higher 
figure  of  percentage,  tbe  Ytmmgffvmtgtatu  had  to  be  considered  as  JPliocene,  it 
traold  neoeHarily  repieesnt  the  tower  Plieeene  while  the  IfrauoiH  lorlei  woold 
iipresent  tbe  upper  Fliocene,  an  assumption  which  would  mean  a  stratigraphical  im- 
possibility. This  view,  of  sapuating  tbe  Yenangyoungian  from  the  Prometai*  and 
uniting  it  with  the  Irramiddi  eerie*,  or  to  consider  tbe  whole  of  tbe  Fegu  IMvi- 
don  as  flie  lower  part  of  the  Irrawuidi  seriee,  would  be  so  directly  in  opposi< 
tion  to  tho  natural  sub-division  of  the  Tertiary  system  in  Burma  that  it  ivould  be 
absurd  to  adopt  it  solely  on  the  strength  of  figures  of  very  problematical  value. 

Notwitbttanding  tbi  h^  pereeofage  of  '■veeent**  ipeeiee  in  tbe  metniag  of 
Deshaycs,  of  18  6  "1^  or  in  my  more  restricted  mnaninc^,  of  neogone  species  with 
80  %,  wo  cannot  attribute  aoj  other  bat  Miocene  age  to  the  Yemngj/owtgimif  and 
have  therefore  to  eonsider  tiin  Ytitrnggomgian  as  upper  and  the  fremtHm  M 
lower  Mioceoe.  Inversely  we  oaa  flOwdnde  that  in  India  and  Buim  the  MioOBM 
hia  a  higher  pproentage  of  neocene  or  recent  species  than  in  Europe. 

Such  a  view  was,  if  I  am  not  mistaken,  first  hinted  at  by  Jenkins  '  with 
legaiA  to  the  IDoeene  of  Jan.  and  Professor  Martin  *  hae  eome  from  a  pmely 
hypothetical  point  of  riair  to  tho  same  conclusion,  which  ho  expresses  in  the 
foUowiog  words :  *'  dass  bei  relatir  gleiohaltrigen  Sohiohtea  Indien's  eineiseits 
Bnropas  a&derseits,  wir  dn«n  bei  Weltem  luthernn  PNeentsata  noentar  Aitan  im 
indischen  Tntilr  antreffen  warden,  als  im  europsisohen ;  and  iwar  mnai  dar  Untar* 
scbied  grosser  werden,  je  JOnger  die  Sohiohten  aind,  welche  gUiebMitig  bier  wie 
dort  abgesetst  wnrden.*' 

The  average  peroeiltBga  of  mollusoa,  and  only  these  classes  should  be  taken 
into  caBsideration,  whan  oompared  with  Deshayea'  flgiues,  whioh  f rofeam  UartiB 

'  Qnart-  .ToTimtl  GwVip.  ^viftv  nf  Ln.  lan.  ISCk  Vfl!.  XI^  |Sp n> 
'  Dm  TcrtiiinehickUB  toi  JkTia  litMni  fartififi  iM. 
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states  the  Miocene  of  Java  has  in  common  with  the  Indian  Ooeaa  is  SS'o^ot  but  lie 
tUnks  that  for  vuioas  mmoub  tble  peiroentage  oogMtobabiglMir,  «if.,  507.^  Thoagh 

•jqparently  obtained  by  a  somewhat  different  rea?onin^,  Professor  'Martin's  fi;^res 
agree  n  well  with  those  obtained  by  me,  that  the  similaiity  is  really  striking. 
I  aababted  the  nmnber  of  nmgene  apaoioi  to  lie  807o  of  ib»  total,  but  wlm  tlift 
Pacific  typos  are  included,  this  figure  rises  to  4iS-G°l^. 

Similar  figures,  obtained  by  different  authors  at  diffennt  times,  mmt  cer- 
tainly possess  a  groat  degree  of  probability,  and  we  can  therefore  oooeliiie  that 
Deshayes'  figuros  do  not  hold  good  for  the  Tertiary  system  in  tropical  countriia. 
A  new  standard  will  have  to  be  established,  and  for  the  Miocene  of  India,  Banna 
and  Java,  we  may  assume  that  the  proportion  is  30%  of  neogene  species  or 
about  B<f /a  wlien     nomt  ipeoica,  irrappectivie  of  their  ftmeiA  habitat  aiaindiideJ. 

7. — Summary. 

The  main  facts  arrived  at  in  the  foregoing  chapters  can  briefly  be  sommarixed 
aBbillowa^- 

(1)  The  vertical  range  of  the  loarill  ii  a  very  short  one ;  only  16  species 
oooBiniig  in  move  than  four  horiwiM,  the  -vast  majority  bemg  lestrkted  to  one  or 
two  hociaona  only. 

(8)  The  launa  k  oomposed  of  two  danea  of  types,  which  may  be  csllei 

Palaogene  and  Neogene  species,  the  former  representing  all  biicb  whieli  have  no 
oonnectioa  with  species  occurring  at  present  in  the  Indian  Ocean,  the  latter  having 
leUitiTea  among  tiuttfinma.  It  only  flka  moUnioa  am  eooaideied,  tlie  P«bMyM« 
species  represent  70"/-.,  the  Neorjeve  spccif  s  SO'"  . 

(3)  The  Paiaogene  species  are  composed  of  four  different  groups,  eu.,  Indi« 
genous  types,  36*2  Gallie  typei^  1S*87«»  Padflo  typesi,  18'6''/„aiidMeditenaiieaa 
types,  l"27o  of  the  total  mollusoau  fauna. 

(4)  The  Neogene  species  axe  oomposed  of  three  different  groups,  vis.,  identical 
species,  sub-identical  species,  11"47q»  evolutionary  species,  4-8%  of  the  total 
molliiaoan  fauna. 

(5)  The  percentage  of  each  of  Uiese  seven  i^mips  varies  considerably  in  the 
fauna  of  the  different  horiaons,  bat  if  taken  as  the  whole  of  FalteogeM  and  Neogene 
•pedes  it  remaina  fdrly  orautent  throaghout  tbe  aeriee. 

(6)  The  fauna  i«  almost  exclusively  composed  o(  Foleoypoda  aOid  QaatR^oda, 
amounting  to  b6'8S  %  of  the  total  of  known  species. 

(7)  The  &mia  of  the  Ttiumgy<m»giam  is  purely  maiine  and  isdkatoa  a  Uttoial 
fades,  probably  not  eibtiiig  io  a  giaater  dapOi  than  S6  matm.  LooaUy  it  la 
estnarine. 

(8)  TtM  fauna  of  the  Promeum  contains  a  curious  mistnw  of  marine  and 
tematrie  animals  towaida  ita  top^  bat  llie  PiwaaiMs  aa  a  wlmto  ii  auMt  prabaUy  of 

Sstuarinc  origin. 

(0)  There  is  not  a  single  species  in  common  with  the  Miocene  of  Europe. 
(10)  The  fauna  of  the  Yeuangyou»gia»  contains  20  species,  moat  at  irhieik  are 
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Gtiitropoch,  in  oommon  wiib  tbe  Gajian  of  Winteni  Indui,  though  this  figure  is 
probably  smaller  than  its  trun  amount. 

(11)  The  fauna  of  the  Yetian(;yoHt>(ii<tn  contains  tpeoieit  moife  o{  whiob  ITO 
Gastropoda,  in  common  with  the  Miocene  of  Java. 

(IS)  Except  pahapt  one  cr  two^  mone  of  ihoM  47  epeofei  lugoi  fkom  JsTa  to 
Weetcm  Indis. 

(13)  There  are  indioationa  that  the  Miocene  of  Java  and  the  Gajitm  of  Weetem 
India  hsTo  ■  eommon  eonllbw  ftwiaa  whioli  b  either  not  AsrtHepBi  In  Bnrma  or 
Imb  not  been  discovered  yet. 

(14)  The  Deahayes-Liyell  figures  for  the  determination  o£  the  ai;e  of  the  Tertiary 
bedf  do  not  applj  for  Iiidin*Biirma,  the  figum  being  most  deoidedlj  higher  and  are 
for  ibe  Miocene  80  %  recent  apeoies  still  occurring  in  tbe  aame  region,  or 
50"/^  if  those  extinct  among  the  fauna  of  tlio  Indian  Ocean  bat  occurring  elsevhon 
in  a  recent  state  are  indaded  (Neogene  +  i'aciiio  +  Mediterranean  types). 

(15)  A  Blgwlion  of  ipooiet  fram  Vort  tomurdaBaat  oonmenoed  with  Uio 
Eocene,  and  lasted  up  to  quite  recent  times.  This  migration  accounts  for  the  rehtion- 
ship  the  fauna  of  tbe  Yetfngy<m»gian  shows  on  one  side  with  tbe  Eocene  of  franco 
and  on  the  oflMr  with  the  resent  fanna  of  the  Weetem  Paoifie.  It  also  aeooanta 
forftordationihip  of  the  faum  of  tho  Miocene  of  Europe  with  that  of  the  Indian 
Oeean.  Jealdna'  hypothesis  has  been  confirmed,  bat  the  results  arrived  at  from 
the  examination  of  tho  faana  TenanggoungiM  am  in  direct  opposition  to  Sempers' 
tiworjr. 

(16)  It  seems  that  tho  Tolecypoda  chiefly  rcproionted  the  nigratwy  *VfflMlllt, 
mtSia  the  (rastrupoda  remained  more  stationary. 

(17)  The  fannaol  the  IDooaoe  of  Banna  oontafaie  80  7e  ^  apeeiaa  whieh  are 
4ir6et  ancestors  of  such  living  at  present  in  the  Indian  Ocnan. 

(18)  Tbe  fauna  of  the  Indian  Ocean,  though  in  part  descended  from  the  looal 
lliooene  fauna,  oontains  a  ftmign,  probably  Bniopeaa.  elonent  of  Ifiooene  origin. 

(19)  The  YetuHtgifoiHigiaii  nvst  be  eonridered  as  equivalent  to  the  Miooene  of 
Europe,  thou2:h  its  percentage  of  recent  apeoies  is  considerably  higher  than  that  of 
the  Miooene  of  Europe  and  corresponds  about  to  that  of  the  European  Flioccae. 

(M)  The  hkloiy  id  tbe  Mkweno  of  Burma  whiob  has  bean  nvealad  bj  gnmp- 
ing  the  observations  and  fseta  can  be  sbetohed  as  follows : 

During  the  Eocene  period  a  shallow  sea  existed  in^Buma;  this  Rca  was 
gradually  filled  up  by  the  detritoa  of  large  riTers,  which  also  eancied  a  large 
quantify  of  Tegetabilie  and  animal  nattsr  seawards ;  the  latter  gave  Uitii  to  the 
^Oil  teams  ar.fl  petroleum  deposits  we  now  find  in  the  VromeiaH,  Towards  tlic  end 
<lf  ISbt  JPrsmeian  a  probably  rapid  subsidence  took  plao^  which  was  not  perhape 
friChont  infloflBee  on  the  prorioaBly  deposited  strata.  A  marine  fisaoa  made  its 
appeuanoe,  yet  the  transport  of  terrcstrio  remains  did  not  unite  stop,  but  it  finally 
ceases  with  the  termination  of  the  ProflMsai^  and  a  shallow  sea  in  which  a  rich 
fauna  thrives  extends  all  over  Bannft.  BalitiiaBana  of  anbaideaoe;  a  fauna 
«ilila  oo!^  for  a  aborttineaka  oeriainplaoej  itBoandieaontaadiszepfauMdbf 
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■nother  faana,  whleh  baidly  hm  any  speoiN  ia  amiiMii  witli  tie  older  one. 

Contemporaneoiulj  with  these  marine  bedb,  estuarinadflposits  were  formed  prohably 
indi rating  the  mouths  of  large  rivers.  The  fauns,  as  a  whole,  was  in  a  state  of 
trauiiformatioa  by  which  the  Peleoypoda  were  chiefly  atleoted ;  towards  the  end 
fli  Um  Temmfffmitkm  piobaiblj  an  inerawad  iafloz  of  iwaet  mtor  took  pbtea. 
Tho  marine  fauna  disappears ;  at  a  few  localities  it  still  survives  in  the  shape  id 
Ofiter  bonks,  bat  these  diaapfeor  toOf  and  estaarine  beds  apparently  conolado  tfio 
Mibomo  {bxmiglioat  Bnnna.  Vo  oaonot  enotly  atoto  when  this  parfrf  twmlttotaii ; 
because  it  is  erideat  that  at  least  in  upper  Burma  part  of  it  has  been  Modad.  Af  t» 
the  tcrnaioatioa  of  the  Miocene,  a  largo  part  of  the  Tenangpoungian  was  denuded, 
previous  to  the  deposit  of  that  rast  thickness  of  strata,  known  as  Siwalika  in  India 
or  Inwaaddi  iotIm  in  Bazmu 

We  are  unable  to  say  what  became  of  the  marine  fauna  during  the  deposit  of 
the  Irrauaddi  series,  because  no  marine  eqaiTalents  of  this  series  are  known.  We 
oOB.  howovoTt  poaitirdy  aoy*  tbaft  whOe  the  nnnriEoMe  toiMftrie  faoaa  oontrined 
in  these  beds  made  ita  appearance,  lived,  died  out  and  was  replaced  by  a  perfeotly 
different  one,  the  marine  fauna  underwent  a  small  ohange  only ;  some  of  its  types 
died  oat,  others  migrated  in  Eastern  direction,  while  a  foreign  element  coming  from 
Weat  flUed  np  their  places,  bttt  t  oonaiderable  peroeatago  of  ipeeies  persisted  and 
thedeecendantaatiUliTeintiM  aaaengConwlMMUieMMMtonimlmM  ia  tho 
lliocene  beds. 
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BBBOUPTirS  mT. 

L  COELENTERATA. 
GluitAllTHOZOA. 
Bab-eliM:  HBXAOOBALLA,  Huokd. 
Orfer :  MADREPORARIA,  Milno  Edwarda. 
Vaa^:  lUEBlNOLILJX,  B.K. 
GsniMt  OBRATOTBOOEirSt  MOm  Bdmidi  a&d  ISMuam. 
ChntATOTtwaw  ixooonjunm,  apee.  ihjt.,  T1.  T,  flgB.  1,  la,  V>. 

The  corallum  is  simple,  free,  ooaieal  and  alightly  recurved  towards  iti  basia. 

Itoealioeiioml*  bat  tlw  two  umdilhrTwyalii^tlj  ill  length;  ttefotralaii 
broftd  but  not  racy  deep. 

CoUuDieUa  and  pali  not  obserred«  though  it  ia  ua^uestionable  that  thej  eziaL 

Tb«  MpteaienflMvtfaiiitihanof  the  lint  fliM6<7dM  being  niiehlugert 
the  others,  upper  edge  sharp,  sides  oorered  with  numerooa  fins  granolationa. 

The  coBtss  are  rather  strongly  developed,  simple,  ooTani  irith  aharp  gTMnlttiMif 
and  separated  bj  broad  oonoave  iaterooatal  iuciasiooB. 

SSoneof  Parallelipipedum  pro/o/or/awm^  KanUU 

Zone  of  Cgikerea  ergcina,  Kama. 
Jt«Mcrfa.<-I  htm  not  basii  able  to  dlaeofer  any  liring  nbtiva  amoag  ttie 
faona  of  the  lodiaa  Ocean,  neither  is  there  any  similar  species  known  from  the 
Miocene  of  Weatem  India.  It  seems,  therefora,  that  Ceratotroehut  aloo<ikia»u$ 
vapreaenta  an  extiaot  tjpe,  though  this  qoflatkni  oan  only  be  definitely  decided  when 
the  Aathomel  the  bdbn  Ooeaa  aie  better  known. 

Genua:  PLABBLLPM,  Lewen. 

1S7»^  Fl»tMum  JMiwfoM.  K.  Ibztia.  TnttlmiUelitw  mI  Jtn,  ^  191^  |L  ZXIT.  Igi.  1, 6,  T.  ai 

Corallam  simple,  cnneifonn,  rather  short  and  much  oompraand,  partionlarly 
ioward«  the  base,  peduncle  not  obeerred,  lateral  edges  atridgbt,  forming  an  angle 
of  ahonk  60*  in  the  MMllar  apeeioMaNi  wUlo  in  the  la^gaet  it  is  rather  orer  90*. 

All  the  oostsB  simple,  flatly  rounded,  rather  stronp;  and  crossed  by  ill-developed 
longitudinal  sold  which  correspond  to  the  outer  edge  of  the  septae,  sharply  en* 
giSTed. 


1(A  7AtJNA  OP  THE  MIOCENE  BESS  07  BVBUA. 

The  calioe  is  longitudinally  elliptical,  the  longer  axis  being  in  lateral  diroction ; 
the^nfMiCioaof  fhttiroaiiMhthAihorteoiiebel^  The 
fOMttla  is  long,  narrow  and  deep. 

Columella  ill  sron,  but  apparently  formed  by  short,  tliiek  trabioulao. 

The  septa  are  distinctly  bifoliate,  but  they  are  ill  seen,  and  it  cannot  be  stated 
lunr  1DU17  ofdea  aie  tamti ;  Mea«diag»  to  If  ihie  Edwwdt  the  aepta  of  Che  flnt  time 
oyoleB  aze  of  tho  same  size,  and  wo  must  assumn  that  thoso  appearing  on  the  crOM 
section  represent  the  first  throe  cycles,  minor  septa  ill  seen.  The  septa  are  mther 
tliin,  closely  set*  tb^  upper  edge  being  strongly  carved,  tbaizMirfMiolaeiiiTediritii 
dwrt  spines  of  dileNttt  aiM^  anKBged  ttOm  iingnlirij  in  xmn,  ap piraxiinataily 

p«iallpl  to  tho  edge. 

Geological  occurrence. — 

Zone  of  Farallelifipedum  prototortuotum,  Kama, 
Zone  of  PMm  «HMaK%  IhaTetnqro. 
Zone  oC  Offkmm  «y«AM,  Fminb 

Remark). — ^Thoro  seems  to  be  no  doubt  tliat  the  specimens  here  described  are 
identioal  with  Ilabellum  ditlinctum  mentioned  by  K.  Martin  from  Java,  a  species 
vliieh  ii  nioit  probably  idontiiod  irith  JfatelliN*  i<la«^  fisonfho  Indian 

Ocean. 


GaniM :  PABAOTASlfiUB,  UiliM  Bdinidt  aaod  HaiiBo. 

FABACTATavs  OABSvtEus,  DuQcan,  FL  I,  figs.  6  a-d,  6,  6a. 

18S9.   Panejuthmt  ta*rmUu$,  Dniuan,  On  tlx  Xajnpotu  of  tbs  Heifpii  Azahipekf^,  Joanul  of  tht  Linnnc 
Soc  Zoology,  Vol.  XXI,  p.  5,  pi.  I,  fig*.  10-1 1 . 

UNi.        «  H       VoMag,  Ukmt  fm^  Una  Baim,  Mma.  Ooolag.  Snmgr  «<  Indiii  Vol. 

zxni.  n.  ].  ^  4.  |i.  1,  %ib  ],  i«,  u,  i<{,a.  ftb 

The  eoMklliimia  gflDeEaUj  of  miall  lise^  meaaming  in.  tbe  aviange  haidlj  man 

than  10  mm.  in  height,  though  larger  specimens  frequently  occur  -,  it  is  cup-like  ill 
shape  having  mther  a  brood  base  and  a  oonioal  atom  which  is  stroogly  restciotad 
just  above  the  haaa. 

The  vails  appear  smooth,  particalarly  when  tile  eoifen  are  won  off;  the  latter 
an  yerj  naiiow,  closely  set  and  covered  with  fine  granulations. 

.  Tbeeatioe  is  eUiptioal  inshapa,  rather  shallow,  tiia  httaml  axis  alighOjr  hmger 
^laa  the  other  one. 

The  septn  form  fire  Inoomplete  oyoles,  those  of  the  flrat  two  being  coBsMerably 

larger  than  those  of  the  three  remaining  ones;  they  are  rather  thick,  their  upper 
edge  curved  and  sharp,  those  of  the  first  two  cycles  rising  considerably  above  the 
mural  epltheoa,  their  ridea  aie  set  with  numeroos  fine  granqlatioM.  Neither 
eolnmeUa  nor  pali  Tiiihia. 
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Oeological  occurrence. — 

Zam  of  IQrf  tint  nkoborttut,  Siagn. 

Zone  of  Meiocardia  metavutgarii,  SimgOm 

Zi  no  of  Cancellaria  nurtinMna,  Miiilni* 

Zone  ol  Area  iheobaldi,  Kama. 

Zona  ol  FaraUMfljfeiam  fnMarlimim,  Emm. 

t 

Bmmrtt^'Bxfinft  beam  alile  to  oampare  Frofeasor  Thnaa't  tjfa  apednMiUt 

I  could  say  in  ray  previous  memoir  that  there  is  not  the  sliE^htost  difference 
betnreen.  the  fossil  aud  recent  specimens,  a  riow  which  i«  nofortunataly  not  8up« 
ported  1>y  the  flgcuws.  The  gmt  differanee  existing  between  %aze  9a  and  flgirn 
la,  the  recent  and  the  fossil  specimen,  is  too  glaringi  and  It  lll%ht  puzzle  anybody 
why  I  identified  two  so  unmistakably  different  epedes.  This  dissimilarity  doeq, 
howerer,  not  exist,  and  is  simply  due  to  an  inexperienced  native  draftsman,  the  two 
figures  being  drawn  by  different  men,  and  when  the  emf  wa>  discoTered,  it  was  too 
late  to  have  it  corrected.  Figures  1  and  In  are,  however,  oorrect;  in  figure  2b  no 
notice  is  taken  of  the  dideronoe  in  the  strength  of  the  septw,  those  of  the  let  and 
Snd  qr<de  being  made  equal  to  tiKM  of  the otiier  oydet;  en  tfie otfier  baad the 
thiokneea  of  the  scptio  of  fignie  It,  but  particularly  of  figure  Ic,  has  ben  gNSUr 
ezaggeiated,  as  will  be  seen  by  eompaiison  with  iiguNs  la  and  Ic, 

VmStj  I  SUPSAMMID^  IGlne  Biwaida  and  Humek 
Genns :  SUF8AMMIA,  Uilne  Edwards  and  Haine. 

EursAiDOA  BEGAus,  Alcock,  Fl.  I,  figs.  7, 7a. 

ism.  EuftammUnftit,  AWl,  JoBn.  Afiatic  Soe.  of  Bcogkl,  ToL  LXII,  V\.  i,  p.  lU,  pi.  T,  ijp.  8,  to. 

ISSa.       «  ■     Ifiiiiliin^  ifi   r      TT|i[iiii  Tliiiiwi  Mm  lltiitu  Hwiif  BfTsili,Tii.  HTH 

Ft.  1,  p.  6,  (il.  I.  £(ti.  8,  'ia. 

The  corallum  is  simple,  free,  oval,  sometimes  slightly  cuiupre!>sed. 
Ibe  ealioa  is  oval  and  rather  deepi. 

The  septa  are  rather  thin,  closely  set  and  covered  with  very  fine  granulations. 

The  costiB  are  on  the  majority  simple,  but  sometimes  one  or  the  other  sub> 
divides  In  two  or  iiueo  bnnehea;  th^y  are  aU^tly  nwdwlating,  tabequal,  finely 
giannloeB,  and  united  at  xegnlar  intervals  aeroai  On  daefk  iatamoilal  'nftHtimi  by 

borlzontal  spicules. 

Oeological  occurrence^ 

Zone  of  Porosyof iliie  eamOeat,  YtasagjA 

Hemarks. — TLf,-  specimens  which  have  come  under  examination  are  all  in  a 
more  or  less  fragmentary  state  of  preservation.  I  haTe^  however,  oonvinoed  myself 
by  oomparing  them  with  Uajor  Akook's  type  speeinwn  that  Ifto  sonlpture  of  tlie 
ooeia  ia  ezaetly  the  same  in  boUi  the  living  and  fossil  speabnem. 
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II.  ECHmODERMATA, 
Ckw:  XCOEOIIOIDBA. 
8ub>QlMi:  BITBCHINOmBA,  BNnn. 
1.  Older:  SBGULABBB^  Deur. 

FaiDilf:  CJDARJSJg,  Wright. 

Gonus:  CIDARIS,  Klein. 

CiDARis,  spec.  1,  pi.  I,  figs.  8,  8a«  9, 9a«  10. 

A  numbor  of  detached  spines  have  come  under  examination  whioh  va&j  prob« 
ably  belong  to  one  and  tbe  same  species,  notwithstanding  their  great  Tariability.  All 
lm<e«M  fntun  in  common,  that  is  the  shaft  is  more  or  lesa  inflated  in  the  Ngloil  of 
tiislowwr  third,  producing  a  subfusiform  profile ;  the  distal  extremity  is  almost  always 
flaring  and  oup-shaped.  The  ornamentation  is  more  or  less  spinulose  and  always 
mnoh  atioDgw  oa  oiw  nde  of  (he  Aaft  than  on  Um  oUier.  1^  8i  6a  rspreaent 
a  spine  of  62*8  mm.  in  length ;  the  stuift  is  fusiform,  slightly  broader  on  the 
lower  third  than  at  either  end.  The  distal  end  is  broadly  expanded,  but  obli- 
quely truncated,  and  set  with  a  ooim  of  laterally  compressed  lanense^  which 
are  stronger  on  the  side  opposite  to  Sut  which  bears  the  stronger  tuberelee.  The 
shaft  is  set  with  tuborolos  which  are  arranged  in  lonq;itiidinal,  tliough  aomewhat 
irregular  rows,  their  iatexstices  being  occupied  by  rery  tine  granulations.  On  one  side 
thatoberdka  araanaUaad  lov  near  the  praxtaaal  end,  1ml  qakldy  aMoma  tka 
shape  of  strongly  raisr^,  laf/^rally  compressed  spines.  On  the  OppOlitB aUe Um 
tuberolfls  remain  low  and  rounded  throughout  the  length  of  the  shaft. 

mga.  9, 9a  are  86*6  mm.  in  length,  neatly  shaped  Bke  a  eigar>bolder,  and  con- 
siderably broader  at  the  proximal,  than  at  the  distal,  extremity.  The  distal  end  is 
obliquely  truncated  and  slightly  expanded ;  the  crosS'Mation  of  the  shaft  ia  elliptioal 
but  unsymmetrical,  one  side  being  stronger  oorred  flian  Qie  other.  Tba  ornament- 
ation  eonsista  of  tuberoles  arranged  in  longitudinal  rows;  on  the  flatter  side  these 
tubercles  are  rnthor  small  and  remain  so  throughout  the  whole  length  of  the  shaft, 
while  on  the  opposite  side  they  are  much  stronger,  increasing  in  strength  towards 
the  distal  end. 

Fi^.  10  represents  a  small  eln'l)-';hnped  spine  of  about  14  mm.  in  lenj^lh, 
haTiog  a  circular  cross^seotion  and  being  much  thicker  in  the  middle  than  at  either 
wd}  Ihe  anrCaee  ia  amooUi  and  free  of  any  tobereka,  ana|ifc  al  tlie  diatal 
end  whieb  it  Imneatad  and  sat  with  a  omm  of  abort  lamallar  tobandea. 
Qtologioal  occurren-ce. — 

Zone  of  Jrca  iheobaldi,  Kama. 

Zona  of  FantUiipi^mm  ffU«l9rtM$m,  Zanu. 
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Semarks. — I  f  ally  agree  with  Professor  Dunoan  that  it  voald  be  little  mom 
than  friToUty  and  ^aea«-work  to  assign  specific  names  to  detached  spines,  knowiag 
tkattiiey  vary  both  in  shape  aodobanoter  on  diffofent  parts  of  the  same  teet ;  on 
the  other  hnnd  it  is  certain  that  the  spines  here  desnrihcd  birmonise  with  some 
specimens  figured  by  Frofessor  Dancan ;  fig.  8  is  unquestionably  identical  with 
the  spine  pL  ZLV,  fl;.  25,  while  flg.  9  probably  wpmrnata  fhe  aame  as  llg.  SI. 
Though  therefore  no  specific  n:imo  can  ho  [^iven,  it  is  certain  that  the  bame  species 
of  CidarU  or  FhjiUacaHthM  occurs  in  the  Miocene  of  Burma  and  the  Qajiaa  of 
Weatemlndik 

CiDARis,  spec.  2,  PL  I,  fig.  12,  o-&. 

The  spines  are  of  small  sise  only,  rather  slender,  having  an  angular  cross- 
seotion,  one  side  being  stronger,  cunred  and  having  a  longitudinal  keel  in  the  middle, 
while  the  opposite  side  is  flat  without  a  keel.  Both  sides  are  perfectly  smooth  and 
without  eroQ  very  fine  granulatioiu.  The  bead  is  well  set  oS,  conical  and  notched. 

O«olegteal  oeeurrencg. — 

Zone  of  Area  theobaldi,  Kama* 

Bemarki. — Though  I  refrain  from  assigning  a  specific  name  to  these  spines, 
it  is  quite  evident  that  they  belonged  to  a  species  perfootly  different  from  Cidari$, 
apeo.  1,  and  they  may  perhafs  haloag  to  tbe  laaie  apeeiei  aa  flgocad  by  FMCeNor 
Dunoan  on  pL  XJ/V,  fig 

S.  Order:  IBBEGULAABS^  Saaar. 

flub<flldw:  ONAfHOSlOHATA. 
panily:  CLFPlUsniTD^,  Agamt* 

Genus:  GLYP£ASX£B^  Lamarck. 

Cltpkabteb  mnscuaAxm,  spec,  nov.,  PI.  I,  fig  18. 

Marginal  contour  sub-pentagona),  the-  angles  being  flatly  rounded,  much 
broader  between  the  anterior  than  between  tbe  posterior  angles,  the  greatest 
Itoeadth  baing  jutfnfranfcof  the  antero-lataml  petala.  The  length  ia  giaaiar  than 
the  breadth,  but  owing  to  the  fragmentary  state  of  the  specimen  no  accurate 
measurements  could  he  taken.  The  lateral  sides  are  straight  and  converge  in  pea* 
tador  diieotion,  flu  poatarior  aide  being  appaiently  aUghtly  inoaifad  hi  the  eontra. 

She  general  form  is  flat  and  strongly  dapmaed,  the  margins  tiiln  and  the  abac- 
tinal  snrfaoe  sloping  from  the  very  slightly  elevated  apex  at  a  low  angle  of  deoUTi^. 
The  profile  Una  la  Tery  slightly  ooooaTe  and  tbe  apex  iMbly  eoideal. 

Apical  disc  not  observed. 

The  ambulacral  petals  est^^'nd  slightly  bf^yond  the  middle,  between  apex  and 
ambitus;  they  are  rather  broad,  pctaloid  and  fairly  straight.  The  anterior  petal 
nppeata  to  be  a  Kttla  loi^*  bat  aanovar  than  the  paimd  onea.  The  poriEaraua 
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toaMMW  TWJ  wUki  boi  digliilj  narrower  tbui  ibe  iaterpocifeioaa  one,  and  the 
breadth  Increases  from  tlm  apex  almost  close  towards  the  end  when  it  suddentT' 
decreases,  to  form  the  rounding  of  the  petal.  Both  inner  and  outer  pores  axe  of 
fba  mm  iSso»  oval  fn  ahapei  the  paiv  befag  united  b^  a  laj  ftunk  flomjogating 
furrow.  Tlie  costsc  botween  eaeh  iniBoeniTB  pill  BM  VHy  lov  ud  appwent^  eet 
with  a  few  indistinct  tuber dea.  . 

Tb0  nitanubabwMl  umi  ne  attbettiMto bi  tiwiuMpiftctf  tte abeaUnal 
Burfaoe,  tbeir  omamentBtuni  ooaiiito  apparency  oC  namMom  aoiall  soiobiealatad 
taberclet). 

Abactinal  surface^  peristome  and  perip root  not  observed. 

OMt«gteal  oMurreiiM,-^ 

Unknown  horiion  near  Prome. 

Setnarkt. — Only  a  single  specimen,  in  rather  a  fragmentary  atate  of  preeerv* 
aHon,  baa  cqhim  andflr  enndiiatioD,  bat  tt  baa  beam  poadUato  makaoat  ita  faatmw 
anffioiently  well  in  prore  it  to  be  a  different  species  froaa  all  fhoH  wbiidi  bava  baaa 
deaoribed  by  Professor  Duncan  from  Western  India. 

The  strongly  depressed  shape  of  the  test  prores  at  once  that  it  cannot  be 
nlated  to  highly  ccnioal  species  like  Clypeatter  profkadmi,i'  Atchiao;  and  it 
exceeds  all  the  compros?crl  spoeiofl  dpsoribed  by  the  same  author,  by  its  size,  its 
length  having  probably  been  not  much  under  100  mm.,  while  the  largest  specimen 
cf  OtfpeatUr  mmpkmaitu,  Dinujaa  and  Sladeo,  meaanea  79  una. 

A  miiL'li  more  important  feature  is,  lioivevcr,  the  difTerencfi  of  shape;  the 
marginal  contour  of  Cl]/pe<uter  duneaniaaut  is  endently  apentagon,  having  a  very 
■audi  baaok  aad  ita  greateat  breadth  between  the  two  anterior  an^ba*  Vema  of 
the  species  described  by  Professor  Duncan  exhibits  this  abapeb  all  of  them  having 
rather  a  broad  base.  Another  pccularity  of  ClypeaiUr  dutukmiatiut  are  the  ambu- 
lacra; though  very  much  in  shape  like  those  of  Clypeaiter  complanatut.  Dune, 
tbflj  an  composed  of  poiiferoaa  sonei,  th«  poiee  of  vhioh  are  oval  In  abape^  a 
feature  which  is  most  probably  not  due  to  weathering.  In  Clypeatier  c<mplanatti$p 
as  well  aa  Clypeatter  depreutu,  the  inner  pores  axe  roimd  and  the  outer  ones  oval. 

III.  MOLLUSOA. 
1.  Class :  FELEGYFOSA,  Oddfuia. 
tanaHj  i  OSTMMIDM,  JMmnSi. 
Gamia:  06TBBA,  Idno^ 

The  description  of  tbo  undermentioned  species  may  appeal  lomewhat  peculiar, 
because  it  diCera  from  the  traditional  style,  by  adopting  a  dUteent  position  of  the 
eball  wUbb  la  in  ftot  tamed  oTar  by  My*  to  the  xlgbt;  since  Jaekaini*  bas  proved  that 

the  traditional  terminology  of  Oatrea  is  not  in  harmony  with  the  position  of  the 
aninul  in  the  shell,  it  would  appear  illogical  to  stick  to  the  old  teaninologT;  I 

*  Hum.  of  tha  BcitoB  Sot  of  Nkt.  Ulrtorj,  Vol.  IT,  fgi  MS, 
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hare,  therefore,  applied  tho  tenm  ypntral  and  posterior  margin,  to  tho80  putS  <tf  ths 
shell  which  correspond  to  the  respective  sides  of  tho  ftnimt^l, 

Four  spedes  haTe  been  described,  but  three  only  oould  be  acenntefy  determined, 
wbila  the  ipeoifte  independence  of  the  fomtii  ifffltHi  MHiewlitt  queatioiiable.  Hmm 

ipeoiea  can  be  distiuu'uished  as  follows 

A.  Both  valve*  ooTsnd  with  aDgolar  riiw. 

L  OiOwa  jwymiMfc,  tpest  w. 

B.  Iieft  tbIto  covcrad  with  roiuid«il  riba,  right  valTe  nnooth. 

(a)  Ribs  modenitty  strong,  flh<^  not  yerj  mw^  inflated. 

2.  Ottrea  promeatit,  apoc.  nor* 
(i)  BibftUol^ahcUitnaglf  inflated. 

8.  Oitna  pnmmtit,  *pee.  sot.  vw. 

4.  Oi(r(..i  pip;ira-ff!,  sppi'.  no». 

The  most  remarkable  feature  of  these  three  apeoies  ia,  that  none  of  them  has 
anj  UtIi^  nlattve  anMmg  the  pment  fanim  of  tlie  Indba  Oeean.  Thoogh  I  bavs 
CUOhlUy  studied  the  recent  species  in  the  collection  of  the  Indian  lluseum,  not  a 
■iagla  one  shows  eren  a  distant  relationship  with  the  species  here  described.  On  the 
Other  band  Osfrva  prvmeutii,  spec,  nov.,  has  ito  HflaimtidatiTiBiiii  Ortreo  blanfM^ 
ana,  spec,  nov.,  from  tho  Eocene  of  Western  India  and  Oslrwi  naMiaodata,  Des.,  or 
Oftrea  Jlahellula,  Lam.,  from  the  Poerno  of  Paris;  Oiirea  papyraeea  has  probably 
its  nearest  relative  among  the  smooih-Talvod  species  of  the  Paris  Eocene,  while  no 
nlatfaiDaUp  wlialww  tatHA  badSwovciKd  of  Osfrai  pepm»i$,  apeo.  dot,,  wliisb 
most  probably  has  its  nearest  relatioits  In  the  Eocene  of  India. 

These  observations  seem  to  jnm  that  the  Ottreae  of  the  Miocene  of  Burma  are 
Hie  last  deaeandaaia  of  an  old  afawik,  widely  dtsttibnted  during  Boeene  times,  and 
that  the  Ottreae  living  at  present  in  the  Indian  Ooean  represent  a  perfectly  new 
element  which  has  quite  reoeatly  migrated  into  its  present  habitat  from  unknown 
parts  of  the  globe. 

OsxaxA.  rsecsKsiB,  spec,  nov.,  PI.  XL,  figs.  1,  la,  2,  a-b, 
UxucBBiiKirrs. 

06  mm.      a  mot 

The  shell  is  irregular  in  shape,  but  generally  more  or  less  orbicular,  length  and 
height  being  very  much  the  same;  it  is  extremely  inequilateral,  but  only  slightly 
InequiTalTa^ 

{n)  Lejt  valve. — The  left  valve  is  more  or  less  orbicular,  the  len<»th  generally 
exceeding  somewhat  the  height;  at  both  ends  it  is  broadly  expanded,  perfaapa 
aUgbfly  attennatod  at  fbe  anterior  extnmlty.  It  la  always  rery  flat^  thoogb  the 

a<rfac-_'  is  ratlier  uneven. 

The  umbo  is  low,  not  pointed  and  terminal,  coinciding  with  the  anterior  margin ; 
the  pedal  region  ia  tbenfoce  small*  mdimentaiy,  the  dphonal  region  large  and 
braad]/  eqanded. 
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Tba  anterior  margin  is  entirely  submerged  into  the  Tentral  margin,  which  is 
oMiquo  and  of  motU  rate  lonpth,  Lut  somewliat  inesrnlar ;  the  posterior  margin  is 
Tcry  long,  almost  oircular ;  its  ventral  portion  is  broadly  rounded  and  apparently 
laigw  ihtti  ihe  ooum,  dond  poitkn  wUeh  Is  atrancly,  tiioagli  ■omBwluA 
irregularly,  inclined  in  anterior  dira^tion.   Thn  onrdirnl  margin  is  rathnr  small. 

The  omamentation  oooaists  of  a  dozen,  or  even  lessj  very  irregular  ribs  radiating 
bm.  the  vmbo ;  origiwiUy  fha  tiba  «e  ttlOm  high,  aharp  uiil  vooMika^  lepuated  hf 
deep,  broad  interstices.  The  continuity  '  the  ribs  is,  hovmr*  fnqiienflf  intav* 
rnpted  by  coarse,  irregular,  ooncentrio  st     of  growth. 

The  acar  of  attachment  is  exceeding./  small  and  the  shell  must  hare  beoome 
free  at  a  very  early  atage. 

The  cartilage  f^roovc  is  larsjn  nnd  broad,  but  apparently  rather  shallow. 

The  muscular  scar  is  comparatively  small,  slightly  dorsal  of  the  antero-posterior 
axil.  In  tiie  laiger  part  of  ibedidl  the  test  ianflierthin,  being  Smin.  and  imde^ 

in  thickness,  but  to^nrds  th?  marr^ins,  parlinularly  towards  tlin  ventral  portion  of 
the  poaterior  margin,  it  thickens  considerably,  attaining  a  thickness  of  20  to  2d 
mnu 

{b)  Bight  valve. — ^Hie  l^ht  valve  is  in  shape  exactly  the  oounterpart  of  the  left 
eBB^  bat  it  appears  to  be  somewhat  flatter  and  apparently  the  ziba  were  less 
•iMDg^  developed  than  on  the  left  ralve. 

Otologieal  occurrenee,— 

Zone  of  Ostrea  peguentit,  Prome  district. 

S«i»af  i;<.— The  exact  horizon  of  this  species  is  not  known ;  the  rock  still 
attaeihed  to  ibe  ■peeimena  diffetis,  howeiyer,  from  that  of  the  bed  in  which  OtirM 

promens  'na  occurs  ;  h  is  therefore  very  probable  that  tliis  species  forms  a  bed  in  which 
all  other  species  are  excluded,  though  nothing  can  be  said  with  regard  to  the  position 
it  holda  in  the  teqnenoe  of  the  atiate. 

Oitrea  peguenais  is  easily  dirtrngiiished  from  all  tbe  others  by  its  large,  zathei 
flat  slioll,  both  valves  of  which  are  covered  with  coarse  high  roof-like  ribs. 

No  similar  species  has  been  described  from  either  Western  India  or  from  Java 
Of  Smnntia,  and  •numg  the  Swopean  fnrtiMy  spedei  I  eaonot  find  anj  apedea 
exhibiting  similar  rharaoten*  except  pedmpa  OtHrw  oraaitaMl^  Smr,,  wbieh 
however,  distinctly  diffezent» 

AoMmg  tbe  living  apeeiee  OM nm  afMMft,  Seere,  and  Oifna  InrMiof^  Beeveb 
which  is  probably  only  a  stronger  ribbed  variety  of  the  former,  appear  to  be  closely 
related  to  tbis  species ;  it  must,  however,  be  mentioned  that  in  both  species  the  high 
aharp  riba  appear  only  towards  tbe  margin,  while  the  larger  part  of  tbe  shell  ia 
destitute  of  ribi  nd  covered  with  lamellar  concentric  strise  of  growth  only.  It  ia 
tliereforo  not  very  probable  that  either  of  this  species  stands  in  any  evolutionary 
relationship  to  Ostrea  peguentit,  because  this  species  is  covered  with  ribs  extending 
from  tbe  umbo  to  the  margin. 

We  must  therefore  suppose  that  Ostrea  peguengis  is;  an  extinct  typ.j  among 
the  present  fauna  of  the  Indian  Ocean,  and  as  no  similar  species  is  known  fiom 
the  Eoeene  beda  of  Barope,  it  probably  represents  an  indigenous  type. 
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OsTBBA,  vioicmn»  apeo.  metf^  IL flg .  8»     Fl*  Hit  flgk  1,  o-l^  2,  a4. 

HUBiriLivsNTs. 

The  shell  ia  irregular  in  shape,  bat  ganoilly  oanadanbly  kager  than  bigli, 

aitrenaely  inequilateral  and  inequivalve., 

(a)  I^eft  vcUve. — The  left  T&lre  ia  '  etimes  irregularly  orbicular,  sometimea 
imgolailf  tdaDgnlar  in  alwpe;  bi  tbe  ^  Juit  can  it  h  attamiatad  at  tbe  aaterinr, 
•adbmadly  expandad  tt  the  posterior  re^on.  In  some  instances  it  is  rcr.v  flat,  in 
othm  moderately  inilatad;  the  acar  of  attachment  ia  uaually  large  in  tbe  former, 
and  amall  in  the  eeoond  eMe»eo  fliat  it  is  efid«k^pioTed  that  the  inflation  depende 
ohiefly  on  the  degree  to  which  the  shell  is  attached. 

If  well  dereloped,  the  umbo  ia  pointed,  strongly  adranoed  in  anterior  direction, 
and  ooinciding  with  tbe  anterior  margin ;  the  pedal  region  ia  therefore  rudimentary 
vliile  the  siphonal  region  is  lai^  and  broadly  expanded. 

The  anterior  margin  cannot  bo  distinguisliod  as  suoh,  is  very  rudimentary  and 
probably  entirely  merged  into  tbe  ventral  margin ;  the  latter  is  moderately  long, 
oUiqac^  aometimes  aliglitlf  eoneave;  tlie  poeterior  margin  ia  eitramdf  longt 

■bnoat  cizonlar,  irrct^ularly  curved,  its  ventral  portion  is  broadly  roonded,  forming 
n  teiy  obtnae  anglo  with  the  rentral  margin  i  the  dorsal  portion  is  ratber  long, 
aometimea  ateaight,  sometimea  slightly  convex,  hut  generally  inclined  in  anterior 
direction ;  the  cardinal  margin  is  small.  The  ornamentation  consists  of  numeroas 
moderately  strong,  irregular  ribs,  radiating  from  the  umbo  all  over  the  surface. 
The  ribe  are  rounded,  of  almost  the  same  strength,  separated  by  interstices  of  the 
aame  Ineadflk  and  inwreaaing  in  nnmber  bj  Uf nnation ;  thej  ara  eioaaed  by  nnmer* 
001  irregular  strioo  of  crrowth,  beoominET  thu3  rather  scaly. 

The  cartilage  groove  ia  short,  bordered  on  either  side  by  a  strong  ridge,  and 
toned  in  doMal  direetioa. 

(b)  Bight  valve. — The  rifbt  valve  is  apparently  slightly  smaller  than  the  left 
one  i  its  general  outline,  irregalarly  orbicular  or  triangular,  is  mach  the  same  as  that 
of  the  left  valve;  it  seems,  however,  that  the  triangular  shape  is  more  frequent,  and 
in  this  case  it  is  strongly  attenuated  anteriorly,  and  broadly  expanded  posteriorly. 
It  is  mostly  flat,  but  tlicre  are  instances  in  which  it  ia  strongly  ioflatod  all  over 
tbe  surface,  or  others  where  it  is  inflated  at  the  umbonal  region,  and  Hat  or  ulmoat 
oonenve  aftefwavda 

The  umbo  is  low,  pointed,  tendntl}  pedal  Mgion  xodimenlMy,  aiphonil  region 
large  and  broadly  expanded. 

Margins  generally  tbe  aane  ae  in  the  left  rtitn, 

Ihe  surface  is  destitute  of  mdiating  ribs,  and  oompKBad  'witb  the  left  valve  it 
appears  smooth;  it  is,  however,  covered  with  numerous,  concentric,  rather  regular 
stris  of  growth,  which  give  it  a  peculiar  lamellar  appearance.  Cartilage  groove 
•aintbeleftTalv*, 

Botli  Talvea  batia  a  nther  tUdc  teat  «p  to  10  mm.  and  move  in  thieknem. 
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Semarks. — The  geological  Lorizon  of  this  species  is  not  known  w!t1i  certainty, 
bat  it  appean  that  it  oocura  io  a  bed  entirely  compoted  of  its  shells  with  tbe  exda- 
rfon  of  all  other  cpedea,  IratttntQ  fnrther  icManhM  have  bora  earned  oat  the  qneitioii 
otthe  geological  borizon  of  Oalrea  promennit  must  thnrofore  remain  in  abeyance. 

Messrs.  d'Archiac  and  Haime  havo  described  under  the  name  of  Ottrea 
mullico»lala.  Dash,  rar^  a  speoiea  which  at  the  first  glance  bears  a  great  similarity 
to  Ottrea  promenii$.  On  farther  examinatioo  there  will,  howeter,  be  8<>en  tliat  a 
considerable  difFcri'Tico  exists  with  re^rd  to  sbapo  and  ornamentation  of  both 
species;  Ottrea  muUieottata,  d'Aroh.  and  Haime  (uoa  Desbayes'),  ia  more  elongate 
to  ahapeb  while  Ot(f  m  prewwufa  b  orhleolar.  The  liba  of  the  former  ipeeiea 
aro  always  morn  slrnder  than  those  of  the  latter,  bot  the  chief  difference  consists 
in  the  disproportion  of  the  aise  of  the  right  and  left  Talve  in  Ottrat  mmltiootlata, 
d'Aieh.  and  Haioe^  nUle  both  Tdvee  are  of  almost  the  mdm  nie  in  Ottrea 
promentit. 

It  is  to  be  regretted  that  Messrs.  d'Archiao  and  Haime  apparently  orerlookod 
thb  fcatore,  vhich  gives  their  Ottrea  multicotiata  such  a  peculiar  appearance ; 
'the  left  valve  ■  thj  laifs^  hat  tin  viieeral  chamber  is  very  small  and  oovwed  by  * 
small  right  valve  only,  which  leaves  a  good  deal  of  the  kit  valve  fresb  mnoaadlQg 
the  right  valve  in  the  shape  of  a  broad  lim. 

To  me  it  seomi  iherabn  voqaeatioiMkble  thait  OsItm  mnUieoetaia,  d'Arohlao 
and  Ilnime,  cannot  ho  identiflBd  with  Ostrea  muUieottata,  Desbajes,  and  it  appeals 
that  tbe  authors  themselves  bad  some  doubts  as  to  tbe  correotnesi  of  their  view 
by  adding  ear.  to  their  determination.  Tbe  specific  name  of  ** nutUieotiatu** 
of  Messrs.  d'Archiao  and  Haime's  Ottren  will  haro  therefore  to  be  changed. 
Tbat  Ottrea  muUieottata,  d'^Vrchiati  and  Haime,  is  really  different  from  Dcshayes' 
ipeoies  of  the  same  name  has  already  been  noticed  by  Dr.  Blandford^  and 
Vx.  Oldham.*  I  {mpoee  tiMnlore  the  name  of  Oifree  Mndl/hrdlMM  for  tiik 
diarflcteristic  species  from  Bind. 

Ko  similar  speoiee  is  known  from  either  Java  or  Sumatra. 

I  oannot  And  any  living  lehtive^  although  there  are  two  speeles^  Oitrea 
auricnlafa,  Beeve.  and  Ottrea am/tfwef ale,  Reeve,  from  Japan  which  by  their  coa* 
tatod  left  valve  resemble  in  a  general  sense  of  view  to  Ottrea  promentit,  but  as  botti 
species  have  also  a  ribbed  right  valve,  any  identity  is  of  course  out  of  question.* 

On  tte  oOiBV  haiul  It  oaanol  be  denied  that  Ottrea  promeneie  hears  ■  great' 
similarity  to  qaouB  like  Ottrea  prona,  S.  Wood,  or  Ottrea  flabeUala,  Lamarck, 
the  hitter  spedea  being  particularly  oharacteiized  by  a  tight  valve  which  is  slightly 
•mailer  than  the  left  one. 

llMmgh  Qeftiie  pnmmk  wpgsieBti  therefore  » type  whidi  it  tstinet 


*  OHbgr  «l  Wiilmi  SMi  lai.  OtoL  ftmv  •(  liidh,  ▼«!■  Zni,  yL  I 

*  llta  l|adil  MMi  g{  both  tin  fptelet  miMt  b«  ehaagvd,  Imcmu*  Ui  I8II 
Oi  ftswiiiihi  mi  fa  18S7  DmImjm  u  Ottna  mmltiimltf  htm  tks  Tstkij  of  twtam, 
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the  faniift  <rf  the  Indian  Oceu,  it  it  inq[iiaiUoiiAUe  tlut  it«  neamk  nbtiTW  ooeof 
in  tbe  Booem  of  Europe. 

OansA,  VMamin,  ^oe.  avr.  m. 

There  are  three  i!l-prr?cn'cd  frngmonts  of  an  Ostrea  whicli,  hy  thrir  ijoiicral 
habitus,  appear  to  be  olosely  related  to  Oatrea  promentit ;  some  diSereuces  seem, 
bowvfer,  io  ezlat  whieb  oompelled  me  to  aepante  it 

It  appears  that  the  left  valve  of  this  species  was  stronger  Inflattid  and  tbe  ribs 
coarser  and  thicker;  as  all  the  three  speoimoas  come  from  a  bed  which  contains 
numerous  other  fossils  though  none  of  them  oonid  unfortonately  be  deteimioed 
•peeifieaUj,  H  is  rery  probable  that  they  are  not  derived  from  tbe  same  bed  as 
Oitrea  promensis,  and  represmt  peAape  ft  diffen&t  ■peoiea. 

Geological  occurrence.-^ 

Unkiicnm  bairison»  TlwTetiDyo  diiiriot. 

OSTRSA  ?APTKACEA,  fipoc.  Tior,,  PI.  Ill,  figs.  3,  a-b,  i,  a-b,  5,  a-b,  6,  a-b,  7,  a-b. 
The  ebell  attains  only  a  small  size,  and  appears  to  be  veij  irregular  in  shape 
of  botb  Tilvet ;  it  is,  however,  always  longer  than  high,  more  or  leas  attoraated 
towards  the  anterior  extremity,  inequilateral  and  sub-equivalve. 

(a)  Left  vahe. — The  loft  v;ilva  is  ^'encrally  more  or  less  trigonal  in  sliapo,  at- 
tenuated at  the  anterior  uud  slightly  expanded  at  the  posterior  extremity,  and  it 
•ppeen  alwajamodeEetelr  inflated.  Tbe  loer  of  ethmhmwnt  iiTeij  Biiall  end  beidly 
▼isible. 

The  terminal  umbo  shows  varying  degrees  of  pointedness,  the  pedal  region 
iinidiineiitary,  the  siphonal  region  elongate  and  bmod. 

The  margins  do  not  seem  to  retain  any  speoii]  diraetioii*  but  they  are  curved 
in  rariona  degreea.  There  ia  no  ornamentation  exoapt  nnmenoa  oonoentrio  striss 
of  growtb. 

Tbe  cartilage  gnora  li  TOiy  amall  and  iht. 

31ascalar  scar  small. 

(i)  Eight  valve. — The  right  valve  ia  similar  in  shape  to  that  of  the  left  one,  but 
it  appeam  tbat  it  exbiUta  a  latger  vartation  with  ngaid  to  inflatedneaa.  Some 

vrtlves  are  qnitc  as  mnch  inflated  as  left  valveat  Otbeil  aie  peiieoflj  flat.  Other- 
wise it  IS  much  the  same  as  the  left  valTe. 

Qeologieal  occurrence.—' 

ZamUJfm  MaoAaMfrEana. 

Zone  of  ParallelipipeduM  prololorluotum,  Kama. 
Bemarkt. — It  will  be  seen  from  the  above  description  that  this  species  exhibits 
vei7  few  characteristic  features  ;  in  fact,  its  chief  characters  are  an  irregularly 
elongate  shell,  both  Talves  of  which  an  amootbf  iritb  the  exception  of  fine  con^ 
centric  stria)  of  growth.  Tlioi^o  characters  are,  however,  sufficient  to  distinguish 
Ottrea  papyraeea  from  all  the  others  here  described,  although  it  may  be  argued  tbat 
tba  diatSttotkiii  betireea  iaolated  i^t  falTea  of  OttrtQ  fnmaMk  and  Orina 
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papgracea  is  by  no  means  e&aj.  As  it  ia,  bowerer,  imy  probable  that  botb  speoiea 
dnmotoiiae  different  borizons,  a  confusion  does  not  seem  to  be  likely. 

Ostrea  incisa,  Martin,  from  the  Miocene  of  Java,  is  probably  a  aetr  xdatiTe* 
bat  tbia  .species  is  easly  distinguisbed  by  tbe  orenulated  margins. 

Ko  aimiltr  apeoieB  b  hithorto  faunm  ftom  Weafcon  India. 

I  cnnnot  discover  any  living  relative  among  the  fauna  of  the  Indian  Ocean 
'  and  we  most  tberefore  aappose  that  it  represents  an  eztinot  typo,  tbe  nearest 
i«Mth«a  of  vUdi  aiBpnlnblr  finnid  bk  fhe  Boaena  of  iboagh.  lor  vant  «f 
speeimans  toe  wmgtAam  I  lefindtt  fran  nambig  a  apaoiaa  towhieh  Ik  nifht  be 
Nlated. 

lanilj:  SFONBTUDM^  Graj* 
Ganiu:  SFONDYLUa^  Unal. 
ftFommaiitr. 

It  is  remarkable  tbat  thia  genus  which  ia  otber  Tartiaiy  atrata  cxhibita 
sumerons  and  fine  species  ia  in  tbe  Burma  Miocene  represented  by  a  single  species 
only,  of  which  only  a  solitary  ill-preserred  right  Talve  has  come  under  examination. 

It  measures  about  26  mm.  in  height,  while  its  length  was  apparently  amalkr; 
the  index  is  therefore  smaller  than  1 ;  it  is  moderately,  though  irregularly,  inflated  and 
irregularly  elliptical  in  circumferenoe.  Tbe  surf aoe  is  corered  mtb  numerous  fine 
flat  radiating  liba  vhlsb  besome  rather  inragolarbyafewattongoonioeatiiowzinklea. 

Qeological  occurrence.—- 

Zone  of  Aricia  htmterota,  Ihayetmyo. 

Aemrln.— 'It  waoid  be  rather  rash  to  form  any  ooDolnaion  at  to  the  specific 
identity  oC  this  speoiee  as  all  the  more  easantial  features  ar  emiwing.  I  therefore 
refrain  from  expresaing  an  opinion,  although  I  may  safely  say  that  tlie  nppcies 
hero  mentioned  was  certainly  different  from  any  Spondj^ltu  described  by  Messrs. 
d'ArehiaG  and  Haime  or  Professor  Ifarlfau  U  maj,  howerer,  be  poariU*  tliat  tt  la 
doaaty  nlated  if  not  identioalto  l^pandfUu  aslnor,  A.  Bdbo,  from  liadiin. 

Family  :  LIMID.H,  d'Orbi^my. 

'  Genus  :  LIMA,  Bru^^icre. 

Two  species  only  which  represent  too  widely  dillerent  types  bare  been  found; 
thof      he  eaaily  distinguished  w  follem 
ht  BsAee  tmooth. 

1.  Lim«t  iriahaMna,  ^te.  nor. 
B.  SnfiMs  covsnd  wifh  sqiiMHMS  nbs. 

2.  Lima  frototquamota,  spec,  nov. 

The  smooth  Lima  grietbachiana  has  no  living  relative  among  the  fauna  of  the 
Indian  Ocean,  neither  has  any  fossil  relative  been  discovered ;  it  is  tberefore  an 
extinct  type  wbiob  probably  had  ita  pndeoeaaor  in  the  Booene  of  Infflfti 

On  the  other  hand  haa  Uma  prolotquMMa  ita  neeieet  lebttfe  la  Oe  Uviiif 
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Lima  tquamosa,  being  dhtingnubed  from  ttuit  qpeoiM  Onlj  hf  ft  imffUfr  tud 
probably  a  more  delic»t«  oraameotatioD. 

Lnu.  WOMOAJOBUVA,  spec,  nor.,  Fl.  Ill,  figs.  8, 9«  m-^ 

Ungik.  H*i«lit.  l/H. 

1.  Rigbl«rfw      .   208  mm.       .   SfSiaa.      •  Ml 

2.  „  .    19^  >  ,    211   „         ,  0-70 

TIte  shell  is  of  amall  aize,  obliquely  oral  in  shape,  considerably  higher  than 
long;  the  index  L/H  ii  themfon amaller  than  1,  though  on-in^  totb«  aoaiolty  of 
material  at  my  dispo^ial  I  am  unable  to  say  anything  about  its  amplitude.  It 
is  strongly  inflated,  dropping  perpendicularly  towards  the  ventral  side,  g(>ntly  in 
postero-doraal  direotiain«  rery  inequilateral,  not  gaping  at  either  the  veDtral  or  the 
donal  lidie.  Th«n  ia  no  doabi  that  tte  aan  on  botli  the  Teotial  tnd  donal  aide 
are  absent. 

The  umbo  is  strongly  inflated,  carved  inwards,  turned  a  little  in  dorsal  direo* 
tion  and  dtuated  teimitiftUy,  dJreotlf  aboiftt  th«  tnterfof  margin. 

The  pedal  legioD  ia  rezy  ihort*  ludinMntuy;  the c^phoiial  xefl^ Iirgt^ hmdly 

expauilod. 

The  anterior  margin  is  rery  short ;  in  fact  it  is  entirely  submerged  in  the  long 
aUghUy  ocniTez  mitral  margin  whieh  take*  an  abmpl  tam  In  donaal  direotioB.  The 

poaterior  margin  l<i  ynry  Ion;:,  angolul^  broken  ;  its  posterior  part  is  strnn;»Iy 
ooiiTez  and  merges  gradually  into  the  Tentral  margin,  while  its  anterior  part  is 
atraight,  fonniBgnu  oblique  angle  with  the  ihort,  itraight  oardinal  raaxgia* 

The  surface  is  covered  with  a  thin,  shiny  epidermis,  which  is  naily  robbed 
ofT,  thus  exposing  the  structure  of  the  middlo  Hbell  layer.  The  latter  is  oomposed 
of  Dumeroa%  very  fine  flat  radiating  ribs,  separated  by  interstices  of  half  their 
iHKadth.  On  the  epidermis  this  atmotnie  is  represented  by  fine,  engraTed  radiating 
lines  corresponding  to  the  interstic-es,  separated  by  broad  flat  radiating  bands,  corre- 
sponding to  the  ribs.  Both  are  crossed  by  fine  conoentrio  and  equidistant  strun  of 
grovtb*  {wodaobg  a  kind  o(  aquaie  omanentation,  a  feature  whieh  ia,  how»T«r, 
ehieflj  teitrieted  to  the  porteM-donal  legion. 

Zone  of  jfrhii  hum/'ro»a,  Thayrtmyn. 
Jttwuirkt. — The  species  here  described  bears  no  similarity  to  any  species  of  tbia 
genna  living  nowadaja  in  the  Indo-Fteoifio  Prarinae.  Aeoording  to  Beere  five 
species  inhabit  the  Indian  Ooeafi»  not  inolnding  those  living  in  the  Red  Sea ;  with 
none  of  those  has  Lima  grie$bMMaHa  any  leiemblance,  neither  can  I  find  any 
similarity  with  specimens  from  the  European  Ttetiary  formation.  It  leems  there- 
fine  that  Limn  grietbaohiana  represeuti  an  extinot  ^pe  whieh  pffobaUy  had  iti 
neaieat  lelatiro  iu  the  Booene  ot  India. 
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Lnu  FunoiQOAiiMA,  tpeo.  dot.,  PL  m,  figt.  10, 10  •> 


iMfik  va^  tna. 

no  Bm.  ISO  mm.  0*86 

Tbare  b  only  a  siiigle  right  valve  of  this  speoies  which  has  come  uoder 
enuaBinatioo,  but  althongh  being  ill*presttrei,  it  showft  dMaetly  tbat  it  beloiig* 
loaipeeies  diflcrent  from  the  former. 

The  shoU  is  of  moderate  flize,  obliquely  oval,  rather  flat,  very  iaequilateral  and 
much  higher  than  long ;  the  index  L/H  is,  tberefora,  tmaUertban  1.  The  valreB 
-were  apparently  slightly  £;!i[<ing  at  the  dorsal  side  ;  there  is  a  small,  well  sot  off 
dorsal  ear,  nnd  tbt>ro  probably  existed  a  vodinwntAry  TOntral  One  too,  although  this 
cannot  be  stated  with  certainty. 

The  ambo,  though  miaaing,  iraa  apparently  pointed  and  terminal,  dose  on  the 
anterior  margin. 

Tho  pedal  region  is  rudimentary,  the  siplional  one  lar<;e  and  broadly  expanded. 
The  anterior  margin  is  entirely  submerged  into  the  straight  slightly  oblique 
▼antral  maigin  wbieb  at  ilt  poetorior  end  tnnu  abraptly  npiwaide  and  paaaea 

into  the  lou'j;  and  broadly  curved  posterior  mar;,'in  ;  the  anterior  portion  of  (he 
latter  is  straight,  strongly  inclined  in  ventral  direction.  Cardinal  margin  short, 
itraigbt^  fawwfag  an  obtnae  angle  with  both  ventnl  and  poeterior  naigin. 

Ha  omwinwntatimi  Gonsiita  of  M  ndiating  tiba  of  modwtate  strangtb,  Mpaiated 
by  interstices  of  about  the  Muae  bfeadth. 

Otologioal  ocomrremM,'- 

Zone  of  MgtUut  »ieobatieu$t  Singo. 

Bemarkt.i'-TbB  diiEarenoe  between  tbia  Bpeeiee  and  Iiimu  fftiabaetiama  need 

hardly  bo  mrnfioncfl,  tho  former  having  a  perfectly  smooth  surfa  c,  wl.ilo  tliis 
species  is  proTided  with  strong  radiating  ribs.  Unfortunately  the  state  of  preservatioa 
doea  not  allow  to  say  with  oievtalaly  wbrtber  libe  wan  unoolli  or  equamoaB. 
Vhe  prohabiUty  is  that  they  were  squamose,  and  if  tbia  auppoaition  be  correct, 
this  species  would  tind  its  nearest  relative  in  Lima  gqtwmom  which  inhabits 
the  Bed  bea  and  the  Indian  Ocean.  Owing  to  the  iu&uiliuient  state  of  preservation 
I  rahatn,  bowever,  from  drawing  fnitber  flondnBloaa,flumgh  it  ia  pnttj  oertdn,  to 
jiiflj^e  from  tho  goneral  sliape,  tbat  both  species  are  closely  allied,  and  as  Lima 
iquamota  has  a  larger  size  and  stronger  ribs,  this  feature  would  be  quite  in 
huaumj  with  tbe  obaerratlon  made  in  other  apedea,  wbieb  are  the  anoesian  of 
thoea  living  iu  the  Indian  Ocean. 

Lima  lima,  Linn.,  wliirlt  Ls  anoflicr  sficoics  inliabitinp  the  Indian  Ocean  and 
which  might  also  be  cotu^jared,  ia  easily  distiugui^hcd  by  the  much  larger  number 
afiiba, 
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Eunily:  FXCTSHIDJB,  Lwaat^ 
Onus:  PBOTBN,  EUiu. 

Ab  in  Odrea,  I  difler  in  ttw  terms  nsed  for  tlw  dssuription  of  tiie  diell  ham. 
that  adopted  by  prerioiis  authors,  and  formerly  also  by  myself.  Since  Jaoksoa  has 
proved  that  the  position  of  the  animal  in  the  shell  ia  such,  that  the  br.s^al  notch 
is  on  the  rentral  side,  the  old  method  of  dcsoription  will  havo  to  be  abandoued. 
I  term  tberafoire  ventral  and  dorsal  auricle  thoM  appendagos  wliioh  hawbesa 
foirmerly  termed  anterior  and  jwsterior  ear,  and  naturally  thn  anterior  mari^in  i^ 
be  termed  the  ventral,  the  ventral  and  posterior  margins,  posterior  margin. 

Only  a  small  number  behmging  to  tbe  rab<gvnis  OUimgt  bave  oome  nnner 
examinntion  ;  an tl  tho  di (Terences  between  two  at  least  are  so  small,  tliat  I  havo 
some  doubts  whether  they  represent  really  different  spedea,  but  aa  they  occur  in 
diEEmnt  beda»  I  bave  bept  tbens  Hpantob 

ThB  species  nwy  be  diitingnishad  in  tbe  followiBg  way 

A.  Sbell  knre,  riK^i  nnndpil,  thick,  25  in  numbcTi 

1.  Ptcien  pn,ti»e»aloriat,  spec.  nor. 

B.  8ImQ  imal],  rib«  rounded,  fine,  M  ia  nuaUri  iBlwslhss  ptaotnitai 

%»  fteten  toitnuuiui,  spee.  noT. 
0.  BhdttteleiiMy  higc,  libsroonded,  fino,  ■b<nil4>iniiMBl»«',  hlMstiBnaiBlpwatUistft 
3.  Pecie»  imtradieui,  epoc  nor. 

It  is  rather  dilTlcult  to  trac<?  tbo  relationship  of  theso  three  spwiiw  ;  it  seoms 
ijnito  certain  that  Feclen  prototemioriut  is  the  direct  ancestor  of  the  living  J^ecten 
Miiaiorimt,  QaulL,  probaUy  lepraeentii^  tim  permeDent  nealogie  stage,  bat  it  is 

much  n-.c.Vi;  difficult  to  fiuJ  any  relationship  of  Tectcn  koJ:cnianiis  and  Pccteu 
irravadicuM.  Boih  species  represent  types  which  are  extinct  among  the  fauna 
of  ibe  Indian  Ooean,  and  'flunr  nearest  relatives  nnqnesttonably  ooeor  in  tbe 
Eocene.  It  is,  however,  not  easy  to  say  whether  such  relatives  occur  in  tile 
Indian  or  European  Eooene,  nr  in  both.  Pecten  kokenianni  belons^  un- 
questionably to  the  ielatioa«>Uip  of  Pecten  recondilu$,  SoL,  or  similar  species, 
yet  it  Ins  »  very  near  tdative  ia  fioMif,  ffAxtb.  and  Hdme^  tarn  fba 

Indian  Eocene ;  the  same  probably  applies  to  Pecten  Irraritdicii^,  though  no  species 
can  be  named  at  present  to  which  it  might  be  related  because  such  a  question 
esn  atij  be  setlUed  by  aotoal  comparison. 

Pnonnr  wwiomAvaavt,  tpte.  no¥«  Fl.      flg.  11,  PI.  17,  iig.  It  o^l 

L.T.K".!-.        M-Aj\:.  lib. 

The  shell  is  orbicular  in  shape,  but  as  the  height  is  considerably  in  excess  of 
Um  kngtb,  tbe  indei  L/R  is  mueh  smaller  tbaa  1;  ttisftpperaitly  equiTalv^ 
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Ihara  Mug  no  diffanooe  in  the  nmumwitotioB  of  Iwth  valTet^  and  probftblj  vaiy 
little,  or  no  difTeronoe  with  legaid  to  the  dflgKe  o(  ioflatkni)  both  tiItci  an 
very  flat  and  inequilateral. 

Th«  umbo  Is  unall,  pointed  and  ao  etnmgly  mored  in  anterior  dlieotion  that 
eaidinal  and  ventral  margia  coincide,  and  tho  umbo  becomes  terminal. 

Pedal  KgioQ  rudimentary,  siphonal  re;;ion  rery  long,  broadly  eipanded 
and  mnnded.  Anterior  margia  and  cardinal  margin  aubmerge  into  eaoh  other, 
fonniog  a  atta^t,  rather  short  line  moning  perpendiotilarly  to  the  antero-posterior 
'  axis  ;  v<^Titral  rnari^in  moderately  lonsr,  very  oblique  and  slightly  sinuatod,  turning 

abruptly  in  dorsal  direction  at  its  posterior  end ;  posterior  margin  rery  long,  broadly 
nmoded  and  ninnbg  approziinately  paiallel  to  the  antennwidinal  maigin,  with 

its  voniral  portion,  and  turning  abruptly  in  ventral  directinn  with  its  posterior 
portion,  running  in  a  straight  iiae  towards  the  umbo,  where  the  coatinuation 
of  ventral  and  donal  margin  meet  at  an  angle  slightly  under  00* 

Auricles  well  sot  oif,  bat  unequal,  the  Tentral  ono  h  larger,  elongate  and 
deeply  notched  at  its  ventral  side,  its  anterior  and  ventral  inart^in  meeting 
apparently  at  a  right  angle ;  the  dorsal  auricle  is  much  shorter  though  somewhat 
longer,  ita  anterior  and  docaal  asaqrin  meethig  at  an  obtnae  angle. 

The  ornamentation  eon<iists  of  about  25  strong  rounded  radiitinj  i{|ia 
separated  by  concave  interstices  of  slightly  smaller  breadth ;  the  ribs  were  crossed 
b^  nnmerotts  flnok  eonoentrio  lines  whidi  rendered  tiieoi  a  little  soaly;  owhig  to 
tho  poor  state  of  preservation  this  feature  could  only  be  observed  in  a  single 
speoimen,  vhere  it  was  rather  effaced,  ribs  of  the  right  valvo  interlocking  with 
the  tnterstices  of  the  left ;  about  six  to  seven  fine  ribs  on  the  ventral  auricle. 

Onrtilago  giooro  small,  triangolar;  other  intenal  dmiaeteit  not  observed. 

Geological  oocwrenet* — 

Horiion  nnkaovn,  Frnma  ffiririek 
ir«MMrftt.— Unfortanately  ao  data  are  avaltobla  as  to  the  eaothorbon  of  this 

species,  but  to  judge  from  the  rock  in  wUdi it i»  imbedded,  themie  no  ^oestioa 
that  it  belongs  to  the  Aiiooene  series. 

Vhisapeeies  beam  the  greatest  resemblanoe  to  P«0lm  toMj,  d'AiolL,  ib  shape 

and  ornamentation  agreeing  well  with  the  figure  and  description  as  given  by 
d'Archiac ;  the  only  difference  wfaioh  I  could  record  is  the  size  ;  if  d'Archine's  fi<;ure 
is  given  in  natural  aise,  the  speoimens  from  Burma  are  unque$tioaal>ly  much 
taller,  although  one  might  not  eonsidar  tiita  tetuve  aa  a  speeiflo  diflbrenoe. 
Messrs.  d'Archiac  and  Ilaime  give  unfortunately  no  measurements  of  the  specimen 
which  served  them  for  description,  but  when  looking  through  the  whole  of  the 
eolleotioB  of  the  Bhid  Tertkry  fossils  I  did  not  And  a  sfaigle  apedmen  whieh 
eame  in  siic  nnyn  hcre  near  to  Peelen  proto$enaloriu»,  though  there  were  numbers 
whioh  most  probably  represented  Fecten  boueL  In  order  not  to  introduce  further 
oontailaBt  aa  Iba  faertion  of  identity  oan  only  be  settled  after  a  diligent 
aiamiiwtion  of  the  Indian  Tectiaiy  fauna  hai  been  nndertalen,  I  pwler  to  giva 
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«  new  MUM  to  fhe  ipeoiiBt  froia  Burma,  whidi  if  iieeenBzjr  can  1w  otnoBlkd 
•ftarvaida. 

The  nearest  relative  among  the  living  species  is  unquestionalily  Peclen 
tenatoriut,  Gmt^lin,  from  the  ladiaa  Ocean ;  in  fact)  the  relationsbip  seems  to  be 
M  doae  thai  I  Bm  not  qidto  ran  wbiether  PM<m  jiroteMMrfprlm  shoald  sotba 
identified  with  thnt  spccii'S ;  the  ribs  of  Feclen  tenatoriux  sho^r,  however,  a 
peculiar  formation  which  could  not  be  observed  with  certainty  in  the  fossil 
Peeten  protounaiorht:  durio;  Ibe  nealogio  stage  of  PeeCem  khoIoHm  ite  xiba 
are  simple ;  but  after  it  has  attained  a  certain  sise,  a  abarp  furrow  i^pears  on 
either  flank  of  each  rib,  thus  setting,  though  not  splittincr  off,  a  secondary  rib  on 
citber  side;  this  feature  inuroascs  with  advancing  »izt>,  and  in  full  grown speoiment 
each  lib  pMMiita  a  peculiar  tripartite  section. 

Now  some  of  the  fossil  specimens  seem  to  exliibit  a  similar  feature  towards 
the  ventral  maigin,  that  is  to  say,  at  considerable  later  stage,  but  as  already 
atated  the  ttate  of  preserration  ia  not  anoh  as  to  dedde  with  oartainty  mhovt 
this  feature  ;  if  niy  surmise  be  correct  the  fossil  specimens  from  Purma  should 
be  oonsidezed  aa  identical  with  the  living  Pecten  tenatoriiu,  GmeL  In  the  nmii" 
time  I  am,  however,  certainly  not  mistaken  if  I  ocmalder  P$ttm  prolatmai9riM§ 
from  Burma  as  the  direct  ancestor  of  the  lecnit  P«0<M  MMf0filM»  the  latter 
baviiig  probably  developed  from  the  former. 


FlCiKM  KOKBMAiKiis,  spco.  Dov.,  ?1.  lY,  figs.  2,  2o,  3,  o-c,  4^  io^    a*c.  6>  6a. 
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The  shsU  1%  axeepi  f «r  fbe  differaBoes  ia  tlie  ahtfe  of  tiM  mn,  BlnUHt  equi* 

valve  and  orbicular  in  shape,  but  of  small  size  only ;  tlie  length  always  exceeds 
the  height  to  a  small  extent,  and  thcogh  low,  the  iudez  L/H  never  falls  belov  1 ; 
flM  MDiilitade  ol  THriaUlily  9em»  to  1w  a  small  one,  as  irfll  be  •sen  fkom  tlie 
abore  figures  ;  it  appears,  however,  that  the  younger  specimens  had  a  highcf 
index,  bx  other  words  are  more  elongate  than  the  full  grown  individuals. 
If  arranged  according  to  tho  siee  of  index  the  following  table  is  obtained 
W.X    .     .     .   1-01    1-08   1-08  10  J    1-oj   I'Oe   107    1-C6   i-c*    ISO    111  i-u; 

KuinbK  of  •pceiniMit       2...  3Sf49e>Sae 

biai    ...    18  lu  115  I'll  iir  lie  lie   «.    ...  ....... 

KBuber  of  qMcimvn,       1        8        1     ...         S     ...  2     

It  will  be  seen  that  except  for  short  gap  the  chain  is  almost  uninterrupted 
tttm  1*01  to  1*19,  tbe  mathematieal  avenge  indeK  woald  be  I'llO,  and  w  fee 

that  23  sjifcinious  or 47'9  % the  total  number  are  grouped  around  this  index; 
the  calculated  index  is,  however,-a  little  lower  being  1*078,  and  around  this  fignra 
27  specimena  or  66*4  */e  ^  muaber  are  gatbered ;  it  is  therefore  unqnes- 
tiooable  that,  if  we  were  to  exclude  tbe  few  juvenile  specimens  nith  the  high  index, 
the  matliematicnl  and  calculated  average  would  almost  coincide.  Ihe  formula  of 
variation  should  therefore  be  written  as  follows  :— 


There  appears  to  be  no  dilTerence  worth  mcntioniiiL'  in  tlie  index  L/n  of 
the  rii;1it  and  left  valvo  respectively.  Init  for  obTiooa  reasons  it  will  be  better  if  tbe 
description  of  each  valve  is  given  separately. 

(a)  JZ^W  eolev.'^lie  rigbi -valTB  ii  fla^  Tcrj  ineqnilateial/atienaatod  at  tbe 
anterior  and  broadly  expanded  at  tho  posterior  extremity ;  the  umbo  is  pointed  md 
terminal.  The  pedal  region  is  rudimentary,  the  siphonal  region  large,  and  broadly 
expaoded. 

The  anterior  margin  is  entinly  rabmerged  into  the  ventral  margin  which  is 
almost  straight,  even  a  little  concave  at  its  anterior  part ;  at  first  it  is  ventrally 
inclined,  but  suddenly  turns  in  dorsal  direction  to  join  in  a  broad  sweep  into  the  poete< 
lior  margin,  whiah  has  the  aame  mn  as  tbe  Tentral  margin,  tbe  antorior  portions  of 
iMth  meeting  at  the  umbo  nt  an  angle  varying  from  80'  to  100°. 

Tbe  hinge  is  lodged  on  the  inside  of  tho  auricles,  the  anterior  margins  of  which 
fill  in  a  rtr^gbt  Hne,  tonning  a  Tocy  pointed  angle  wifli  tbe  dono*TieiitrBl  axit. 

The  ventral  auricle  is  larger  than  tbe  dorsal  one,  and  is  deeply  notched  at  its 
TontialBide,  meeting  tho  anterior  aide  at  almost  a  right  angle;  in  tbe  dorsal 
auricle,  dorsal  and  anterior  aide  meet  at  a  pointed  angle. 

The  hinge  consists  of  a  long  ventral  lamellar  tooth  LATTT,  having  a  deep 
eockct  for  the  insertion  of  a  corresponding  tooth  in  the  left  valve  on  its  posterior  side 
and  a  shorter  dorsal  tooth  LFIII,  separated  from  the  former  by  a  short  triangular 
nnlialpjk 

Ibe  emanontatioD  coo^  of  ntj  legnlat  founded  ladiatingiikb  M|Mntod 
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bj  inteisliom  of  the  same  bnadtli;  there  are  26  of  thenij  and  as  the  smallest  and 
biggest  fpeoimeat  abow  the  nme  niunber,  it  may  be  loppoMd  tbat  ibeir  number  ii 

not  incrt^sml  with  the  g^rowtb  of  the  shell,  unless  hy  bifurcation,  of  which  there  ii, 
however,  oot  the  slightest  indication  among  the  numerous  specimens  I  examined* 
The  libs  irem  oovorad  with  rely  dilieste  ooneentrio  Kaea,  wbfeb  beoom^  boirarvr, 
easily  worn  off,  so  that  in  most  sprcimi-n^  tho  ribs  appear  entirely  smooth.  The 
interstices  weie  covered  with  extremely  minute  punctures,  arranged  in  straight  but 
cMlqns  IIom;  this  leiilptafB  itt  howerer,  only  seen  nnder  a  atrong  magnifying  lens 
and  is  easily  worn  off.  Both  mriloles  exhibit  a  few  flna  mdiattog  ribs,  which  par* 
ticularly  on  the  vontrnl  mr,  ate  flKoased  by  nmuarons  fine  oonoeotno  lines,  gifing 
them  a  plicate  appearance. 

The  byssal  noldi  m  praridsd  with  n  few  small  ersnnlatkma. 
{h)  Zcft  vdhe. — The  !.»ft  Talve  is  of  the  same  shape  as  tlic  rij^ht  onf,  and  it 
differs  only  by  the  shape  of  the  auricles  and  the  position  of  the  cardinal  lamella. 
The  vmtnl  anride  ia  anNib  larger  than  the  doisal  one ;  it  is  slightly  oaneaTe  and 
its  ventral  mai^n  meets  the  anterior  margin  at  a  pointed  angle;  tbe  dorsal  anxiola 
is  mnoh  smaller,  and  its  dorsal  and  anterior  margin  meet  at  an  obtuse  angle. 

Tlio  binge  consists  d  two  delicate,  lamellar  teeth,  separated  by  the  small 
tiiaiqnUarresilial|»t;  the  ventnl  ona,  wbidi  fqaeseotsLAI]^  ismmahkogartbiai 
the  dorsal  one  ropresentini^  LPII. 

Tbe  ornamentation  is  the  same  as  that  of  tbe  right  valve. 
Oeetofieat  fiwiiittMM.— 

Zone  of  Area  theobaldi,  Kama. 

Zone  of  F amlleUpipcdum  prototortvotum, 

Zone  of  Fholaa  orientalit,  Thayetmyo. 

Zone  of  ArMa  hmenta,  Th^etmyOk 

Zone  of  Cylherea  erycina,  Prome. 

'Remarks. — Tbe  comparatiycly  fmiLll  mimbcr  of  thin  ribs,  but  particularly  the 
delicately  punctiuod  interstices,  readily  distinguish  tiiis  species  from  the  others. 
UeasN.  d'  Arehiao  and  jBaime  bare  deaeribed  fonr  different  spades  of  radialty 

ribbed  Protines,  under  the  names  of  Tecien  boiiri,  Teeten  forrci,  Fecten  lahajyei 
and  £ecten  hopkinsi,  tbe  specific  difference  of  three  of  \rhich  at  least  may  be  ques- 
tioned, beeanse  the  species  are  based  on  iki^mentary  specimens,  insoffidently  eX' 
liibiting  the  distinguishing  features.  To  judge  from  the  figures  it  appears  ex- 
tremely difficult,  if  not  impossible,  to  distinguish  between  figure  1  {JPecten  bouci)  and 
figure  ba  {Pecten  /avrei} ;  there  is  aldo  a  great  similarity  between  figure  4  {Fecten 
kophUuS^  and  Ignie  6  {F^^m/atrei).  In  fact  there  seems  to  be  moreof  adifferenoe 
between  ils;ure  Ic  and  figniB  Id  of  PmIm  UuH,  than  between  the  latter  figose  and 
figures  8, 4,  5  and  6a. 

Figores  S  and  %»  {Paetem  Mmiftf^  form,  however,  tmqoestioiiably  a  q>edes 
distinct  from  the  former  ones,  and  it  is  by  no  means  accidi'iitnl  tbat  it  comes  from 
the  "Oaliaiie  blanohatre"  while  all  tbe  three  former  oomo  from  the  "Caloaire 
iaun&bte." 
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If  we  go  ibraogh  the  dflMiription  of  Um  ttiree  ipeolM  It  fa  fmpoiaible  to  find 

ont  a  (listingiiislun!:;  fr-iture;  Pectfn  bouei  hears  "  26  c6tcs  rayonnanti''s,  "  so  does 
I'eelen/avrei,md  I'eeten  hopkinti  has  36,  the  autbon  theouelvea  saj  of  f^tf^e* 
botui  "  ovtte  Mpto  n'ft  point  de  mtwAam  bf eo  pcrtioDliMu  *'  Bat  Hhm  ofbMi  bsfi 
•Ten  still  less,  and  I  dionld  tiliBk  therefore  that  these  thfee  qiflolei  may  mill  be' 
united  under  one  and  the  same  name,  unleea  future  examinations  secure  theirapedflo 
independence  better  than  it  has  been  done  by  Massrs.  d'Archiao  and  Haime> 

Ptetem  MteniaM$  bean  a  gfcat  likeneas  to  either  of  tiieae  three  apedeai  and  I 
have  still  mr  doiilUs  wlielher  it  should  be  considered  as  a  distinct  species  or  not. 
The  general  npitpmanco  is  Tery  much  the  aameb  and  forinatanoe  figures  3  and  1 
(Peeltn  hopkinm)  or  flguree  Sand  iactPeettn  /mvloould  at  any  moment  be 
cousidert-d  as  identical  with  Peelen  kokenianua.  I  wish,  however,  to  point  out  the 
difTftrpncea  wliie'i  li'd  me  to  consider  it  a  distinct  species.  Pecfen  fccknnianug does  not 
seem  to  have  attained  the  same  size  as  any  of  the  specimens  described  by  Messrs. 
d'Aiehiao  and  Haime ;  this  may,  bowerar,  be  onreriooked  inasmadi  aa  P§&tem  fittt^ 
fiurure  5,  is  only  slightly  taller  than  the  largest  specimen  of  Pecl^'i  kohenianu*.  The 
more  important  feature  is,  however,  the  ornamentation  of  the  interstioes  of  Peeten 
koket^amMt  as  none  of  the  tpeoiea  deaerihed  bj  Ueaan.  d'Aiohiao  and  Haima  ox* 
hiliits  this  charattor ;  I'Uf  it's  ulisrueo  does  not  prove  its  non-existcnoe ;  it  ie  a  very 
delicate  character,  which  is  easily  worn  off,  and  there  are  numbeia  of  apeoimana 
which  even  do  not  show  a  tnioe  of  it.  It  is,  therefore,  not  imponlbletbat  one  of  the 
above  named  species  possesses  this  character ;  and  the  question  of  the  relationship 
of  Pficlcit  hoJ;eni(in>ts  with  those  from  "Western  India  must  therefore  remain  in 
abeyance  till  the  exomiuaiion  of  the  Tertiary  iossils  from  bind,  Kutcli  aud  Katliiwar 
is  completed. 

looking  for  relatiTBs  in  the  Tertiary  fanna  of  Java  and  Bomatia,  we  ftad 

some  species  which  appear  to  b«  eln<ie  relatives,  hut  it  is  difUcult  to  say  wliether 
they  are  actually  ideutioal  with  tlie  PecUn  kok4niamt$  without  having  specimens 
for  oomq^oriKMi. 

Trofeseor  If arlln  *  mantlona  and  flgoxea  nnder  the  name  of  Pwlmt  tenaiorim, 

Gmelin,  a  species  which  apparently  bears  the  closest  relnii  insh  ip  to  Tecten  kokeiiianus. 
In  fact  I  would  feel  inclined  to  identify  it  with  that  species,  were  it  not  that  the 
ratlier  inoomplete  itgore  fa  not  aooompaoied  hj  a  Aeaoiiption.  Ifaitin  liniplj 
states  that  the  specimen  figured  agraea  op  to  the  lait  detail  witk  Pettmt  »tmaiarim, 

Gmelin,  from  the  Indian  Ocean. 

In  a  subsequent  paper  *  Professor  Martin  gives  a  new  figure  and  deeeription  of 
the  f  oesU  PeeUn  tenatoriui,  Beeve.  The  figure  oaonot.  however,  be  aaid  to  be  a  ol«ar 
ooe.  The  ahell  figond  fa  a  left  Talve  which  exhibits  30  ribs,  and  therefoce  as  icgarda 

the  general  shape  agrees  very  well  with  the  species  from  Burma,  but  I  am  unable 
to  say  whether  it  exhibits  the  punctured  sculpture  of  the  interstioee. 


>  Muiin,  lartUiMiiiliylln  Mf IiV^  1879^  M*  U4. 
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Professor  Martin  was  also  struck  with  the  likeness  of  the  species  descrilsptl  by 
him  and  Peeten  touei,  d'Arcb. ;  in  fact  he  goes  so  far  aa  to  oonsider  them  both 
identiotL  I hav^lMnraTW.poiiitedoatwlijrlprafornottogo  toihat  length,  altbough 
I  4|iut«  agree  with  Professor  Martin  M  to  the  sfanOttity  of  PntMt  tOMif  d*  AndL, 
viUi  the  apecies  under  discussion. 

In  hia  laat  puUlcation '  Profeaaor  Martin  disctiaaea  a  number  of  Tamtiea  ba 
bad  examined,  although  none  is  figured. 

HcEttsyer  *  mentions  three  species,  Pecicn  houci,  Prcfen  facrei  and  Peclen 
kopkinti  from  the  Eocene  of  Borneo,  but  whether  these  species  are  really  identical 
or  not  vitii  Ibeata.  d*  Aidiiao  and  flafane^  apeoiea  may  be  qoeationed,  aa  already  men> 

tioned  by  Professor  Martin.  All  species  arc,  lio\vc\er,  certainly  different  from  I'eclfn 
kokeniaHus.  Ho  living  relative  of  Feclen  }:okenia»tu  could  be  found  among  the 
fauna  of  the  bdlan  Ocean,  and  we  unst  suppose  that  it  repiennta  an  extinct  type ; 
on  the  other  hand,  it  is  quite  evident  that  its  neeicat  relatitea  ate  apeoiea  like 
PttUm  rwmiitHt,  SoL,  iiom  the  Sooene  of  Ban>peb 

Pecten  inRATADictrs,  spec  noT.,  PI.  TV,  fiss.  7,  8. 

IMS.  P»€ien/atrrn,  tic«(Uii«.  Mioon*  i'om.  Uppn  Dtim,  Mmn.  Otwlog.  Bnrrj  itt  Inilk,  Vol.  XXTII.  Ft.  1,  p.  7. 
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The  ihflU  apparently  attaba  a  larger  siie  than  that  of  Peef«n  toienlaimt, 
nt  least  none  of  typicnl  species  of  the  latter  have  been  observed  to  reach  more 
than  <30  mm.  in  length,  while  the  tnllest,  thotiffh  fragmentary,  specimen  of 
this  measures  nearly  37  mm.  in  length.  'Ihe  material  at  my  disposal  is  not 
tnilldent  to  aay  whether  the  amplitude  6t  filiation  ia  alao  larger  i  the  above 

fi^uri'8  seem  to  hint  in  this  direofion,  and  (bey  ftirtber  secrato  indicate  that  the  shell 
is  usually  more  elongate  than  that  of  Fecten  kokmianut,  there  being  four  apeoi* 
meoB  among  11  wbioh  have  as  index  of  1*20  and  over,  while  all  the  4B  apeeimena  of 
Feclen  kokenianus  had  an  index  of  under  1'20.  Tliis  difTt^reni-i',  (lii-iiL'li  apparently 
a  chaiaoteriatic  feature,  ia,  hoveTer,  only  obaerrable  when  a  greater  number  of 
•peolmene  Is  under  observation,  and  tberrfore  nseleas  for  the  distinction  of  isolated 
and  fragmentary  valves. 

The  shape  of  the  vnlve  is  exactly  the  same  as  that  of  Prrlru  i-c//.r  «»tiwf(/t,  and  it 
is  useless  to  reiterate  the  description  ;  the  chief  difference  consists  in  the  oruameuta- 
tion*  there  are  up  to  40  ronnded  ndiatii^  riba  separated  by  somewhat  narrower  in* 
teretioea;  oneof  the  chief  feataroa  of  Peeten  MteniMim  iras  the  uniform  atrengfh 

■  Bcitr.  KIT  <<n>1ix         AnVnii  tiTi>1  A'lilntl'fn*.  Vol.  Ill,  I8»3-87,flgltSI> 
*  Db  lUeiuiioriitttion  tou  Uorixa.    CutuI,  1875,  ptga  68  fL 
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and  regularity  of  the  ribs,  but  ia  this  speoies  just  the  opposite  takes  plaoe ;  the  ribs 
Tii7  mnob  in  strength,  some  are  broad  and  strong,  others  thin  and  slender;  inoreaso 
of  BUnber  by  bifurcation,  a  feature  vhich  has  not  been  obserred  In  anj 
specimen  of  Peolen  knkenianus,  frequontly  takes  place  in  this  species.  The  ribs  ate 
crossed  by  fine  concentric  lines,  but  it  must  remain  undecided  whether  the 
intenttees  aia  pnnetittte  asin  P«0fM  hAnikmt  at  aiaiplr  orasied  bj  oonoentrio 
Iino<; ;  if  the  latter  were  to  lain plaoe  auotber good  diaUMdve  feitaw fim  PioMi 
kokenuinii^f  were  given. 

Qeolotjical  MONrMNM.— 

Zone  of  MfttLwt  nicobariou»,  Siago. 

Zone  of  Meioeardia  metavulgaris,  Singa. 

Zone  of  CaneelUu^  martiniana,  Minbu. 

Zona  ol  PttrwjrafAnt  etanJtm,  Tanangyat. 
Bemarks. — This  species  i«  a  vpry  oommon  one,  but  it  is  qoita  OBltala  that  it 
never  occurs  together  in  the  same  beds  with  Fecten  iokenianM^ 

KolMoigr^tiTHbaTabNBfoandainaiigtbefRiinaciCthalodbnOi^^  and 
Pecten  irravadkut  represents  an  extinct  type,  the  pidMble  nktiflm  .of  wluall 
oooor,  like  those  of  FecUm  kokeitia»u$,  in  the  Eocene. 


Tsuilj  t  jrieuZW^,  d'Orblgnj. 
Sub-famlly  :  AV1CLLIN.«,  Stolicaktt. 
QenoB  :  AYICULA,  Klein, 
vmoiii  «rHHAJU,qpeok  nor..  Pi.  lY,  figs.  9«  9a«10^  10a,  11. 

LMlntfs  mmm.  ^  tMwm. 
*.      »       M    .     (»)      1»8  • 
*.       m         f     H      (•)       W  • 

(a)  Without  the  Ttnhal  anriola ;  if  tbe  lengtb  of  tba  mUA  ear  ii  aailBMted 

at  12  mm.  tbe  total  length  of  the  binge  margin  %ras  not  less  than  iS"!  mm. 
(6)  Posteriorly  not  onmplete;  ventral  car  117  mm.  in  length. 
{e)  Posteriorly  nut  complete ;  length  of  ventral  auricle  12  mm. 

LUmUldMr  (a)    41  ms. 

1.      .        »  W    M  » 

(a)  Length  of  the  reoML  wM»  9  mm, 

(6)  Not  complete. 

Though  rather  oommoo,  well  pnserred  s^pecimens  are  rare,  as  it  appears  that 
tbe  naenoiia  nibilaBOB  of  tbe  shell  waa  atrongly  affeoted  by  aome  obemieal  pneeaa ; 
tba  Bp«*«"M»—  aiOb  therofoie,  very  brittle  and  no  completely  preserved  valve  has 
come  under  examination,  and  the  ohaiaoton  had  to  be  oomluned  from  examination 
of  a  nombei  of  speoimaoa. 
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The  shell  of  considerable  size  is  Inequiralve,  and  very  inequilateral,  obliquely 
onl,  nnooili,  wUih  alaige,  weU  set  off  mntnl  ancUfrin  fliioh-nilvtt. 

(n)  Jii<jht  valve. — TIio  right  valve  is  obliquely  oval  in  shape,  apparently  height 
and  length  wore  equal,  altbougli  it  is  possible  that  the  height  exceeded  tbe  length 
just  •  llttlab  It  ia  father  flat  and  very  inequUateial ;  the  pointed  vmho,  whioh  doei 
not  xise  above  the  hinge  margin,  lies  nearly  terminal,  just  abore  the  hyasal  sinus. 
Tbe  anterior  and  ventral  margin  form  a  broad  oblique  ourre  ;  the  posterior  margin 
ma  apparently  straight,  only  a  little  sinoated  in  its  middle  part,  joining  the  cardinal 
ma^in  at  a  pointed  angle  and  pasdng  in  amodacata  nreap  intotlMTeiitoaliDacgia; 
tlie  hinge  line  is  lonj;  nnd  rectilinear. 

The  dorsal  auricle  is  Ul>dehned,  broad  and  not  vdl  iofe  off  from  the  remainder 
of  the  ralre ;  the  Tentnd  amiole  is  wdl  marked  off,  oomparatiTflly  short,  anteriorly 
founded,  showing  a  deep  hyssifcrous  notch. 

JJgamental  area  inclined,  rather  broad  under  the  umbo ;  surface  smooth*  hardly 
any  traces  of  Unes  of  gnwtli. 

(d)  Iieft  valve. — Left  valve  apparently  of  tlie  f:im■^  size  and  shape  as  the 
rifrht  one,  but  much  more  inflated;  un.lio  and  pedal  region  stronsjly  tumid; 
ventral  auricle  large,  well  marked  olT,  |H>iuted  at  ita  extremity.  Dorsal  auricle 
tha  Mmfl  as  in  the  right  nlTei 

Aooofdiag  to  Bernard  tbe  general  hinc;o  formula  of  Avicula  Is  aa  follows :~ 

Sight  valve  :  A.  m  :  I[  LI  F.I:  lU 
Left  tahret  A.     H  |  L  |  P.  11 

The  singular  fact  shoul  1,  however,  be  noticed  that  the  number  of  lamolltc  in  each 
valve  ia  not  constant.  OeuemUy  two  lameikB  occur  in  the  right  valve,  but  there  are 
imtanoes  where  two  lamella  are  developed  on  eeofc  side  in  the  valTO.  AvidutUt 
mtatiana  cxliihita  another  instance  of  this  variability,  inasmuch  as  there  are 
certainly  two  dorsal  lamelliB  in  the  left  valve,  which  should  be  termed  LPII 
and  IV ;  LPII,  the  posterior  one  of  the  two,  is  considerably  stronger  than  LPIY ; 
tiM  ventral  tooth  ItAII  is  short,  but  very  strong,  oorved  upwards.  The  hinge  of 
the  right  valve  has  not  been  observed,  but  it  is  quite  certain  that  only  one  dorsal 
lamella  was  developed  which  should  be  termed  LFIII,  while  there  was  abo  a 
short  low  ventral  lamella  aboro  LAII  wUeh  eoeresponds  thetefoie  to  LAI. 
Owing  to  the  strong  incurvature  of  the  nmbo,  LAI  has  not  boon  well  observed, 
sltbongh  it  is  quite  certain  that  it  wdaied  in  apparently  a  very  weak  coudiliour 
Hie  hinge  formula  of  Jvieula  tumUma  would  tlierafiMO  be : 


llight  valve  L.4.III  : 
Left  valve    LA.  II 


LP. :  III 
LP.  II   :  IV 


Zone  of  Meioeardia  meiavulgarU,  Singu. 
Eemark^.— It  is  strange  that  the  rich  Miocene  fauna  of  Java  and  Sumatra  does 
not  coataia  any  species  of  Avioula,  the  only  species  known  from  these  legiooa  is 
AvicuU  peregrina,  Boettger,'  from  Borneo.  The  general  outline  of  this  species  is 
appsnntly  much  tlio  same  as  in  tbe  species  here  described,  but  13cEtt;.^'er'8  figure  is 
>  EMiliiteiBuUoii  TOB  BoctMs.  CmhI,  lS7e,  fH*  *^      VIII,  fifii.  83  and  Si,  a  lod  i. 
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not  partioinlariy  a  good  one ;  it  ocrtainly  appean  (o  me  tlmtiii  jlvttulsnenkuia  tha 
angle  formed  by  a  line  drawn  from  tho  umbo  ton-ards  the  junction  of  posterior 
and  ventral  margin,  i.e.,  folloiring  the  line  of  tho  higheat  gibboaity,  ia  more 
pointed  than  in  Avieula  pttegrina. 

U  we  look  among  the  liring  apedea  for  ralatifw  ira  may  at  once  dimfnaie  aU 

tho  lonjj  winj^d  and  scaly  spocirs.  Amontf  the  remaining  species  thore  is  only  otip 
M  hioh  exhibits  some  similarity  to  the  speoies  here  described ;  this  is  Acicula  eleotrina, 
Beew,  from  the  Mollaeaa.  Tliia  apeeiM  ia  apparently  more  oMIqve  than  Airimim 

tueuiana,  and  tlioro  is  somo  difTorrncc  in  thf  dorsnl  jirnMuii  of  tho  slu'll.  In  the 
fosril  species  the  dorsal  part  of  the  posterior  margin  runs  nearly  perpendienlar 
to  the  oardlnal  naigfai,  vxA  ia  flatly  afanuted  in  the  middle  jsri,  thiia  formiDg 
an  ill-defined  dorsal  auricle*  In  Aricula  elcclrina  it  runs  very  oUiqnelj,  fomiing 
an  obtuao  angle  with  the  hinge  line  and  ia  hardly  ainoated. 

S.  8ttb-tami]y:  YVIiSELLINJB,  StoUaBka. 

Genus  :  VULSELLA,  Lamarck. 
VoLflBLLA.  jLUiooA-Tio&u,  speo.  noT.,  FL IV,  flga.  12,  IS,  14 


am.  .    113  mta.    .  2'>i8 

The  shell  is  irregular  in  shape,  generally  transversely  oval,  somewhat  tongue- 
ahaped ;  the  length  eioeeda  the  height  eonaidecahly  and  the  index  Ii/H  is  theiefoie 
lather  high;  it  is  appamntly  sub.equiralve,  very  inpquilatornl  and  rather  flat. 

The  umbo  is  pointed,  strongly  turned  in  dorsal  direction,  almost  terminal. 

The  pedal  region  ia  nearly  mdimeniaiy,  the  riphonal  region  very  elongate  and 
Woad. 

A  part  of  the  cardinal  margin,  the  anterior  and  ventral  mari:in,  form  ratlier  an 
izngolar  enrve,  vhich  is  strongly  turned  in  dorsal  direction  at  eilUer  end ;  the  po«> 
tetioc  margin  is  Ion  and  farma,  together  with  a  part  of  the  oardinal  margin,  an 
ieeegnlar  curve,  wliioli  [la^-iflsi  at  citlier  end  into  tlir>  anterior  ventral  curve. 

The  ornamentation  oon^isits  of  numerous  lamellous  conoeotrio  8tri»  of  growth 
following  each  other  in  irr^^ular  intarali, 

Internal  characters  not  observed*  ^ 

Geological  occurrence.— - 

Zone  of  HgtUnt  muiobariaiu,  Singn. 

Zone  of  3/<»i£>r«>v/i<»  metavultjarh,  Singn, 

Zoni!  of  TiitaUdipipedum  prutotdrtiiotiim,  Kama. 

JieworAs.— The  advisibility  of  giving  a  specific  name  to  the  species  here 
dcacribed  may  perbapa  he  qwntbned,  hot  aa  hitherto  only  one  sp^ies,  VuMUa 
legvvien,  A' Arch,  and  llainie,  bas  been  described  from  Western  India,  aspedea 
ivbioh  is  ourt«iuly  ditlereut  from  the  one  here  examined,  and  aa  no  other  apeoiea  ji 
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kaotrn  either  from  the  Tertiary  STstem  of  Burma  or  from  Java  and  SoOMtca*  • 
miftaks  ia  not  like^  to  oflotur,  althoagb  the  dewriptioii  karw  maeli  to  be  dadnd. 

Vulsella  lingua-tigri»  is  easily  rli'ctinLjMi-^'ied  from  Fuhella  legnmen  by  itB 
•mailer  size,  ito  more  oblong  and  leas  accumiiiate  sUape,  and  the  more  delicate  sthw 
of  giowtiht 

I  cannot  find  Any  liTing  species  to  which  I  might  compare  tlio  Miocene  one^n 
comparison  whinh,  owini^'  to  tlio  rather  diofeotiTa  state  of  the  fosail  «ffloinieQ% 
would  perhaps  bo  of  no  great  value. 


Imily :  MlTIUDJt,  iMoandE. 
1.  Gennt :  HTTILU^  Bnigikra. 

MtTiLUs  (Seftipbb)  mioobarious,  Beeve,  PI.  IV,  figs.  16, 16a,  16, 17,l7ai  PL  Y« 

JTyMfa*  tMUtttn,  9mii%  Moi>o«npii  of  tli«  (hm  J^lOm,  fl.  IS,  IfL  tt. 

Mr.AStRlMKXTI. 
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The  shell  is  transversely  rhomboidal  in  shape,  very  inequilateral  and  mnsli 
longer  than  high.  The  index  L/tlis  therefore  rather  high,  and  if  from  the  aboTe 
few  sped  menu  an  idea  may  he  formed,  the  amplttode  of  rariatioo  is  rather  large, 
inasamoh  as  the  fwinnla  would  be  as  foUows  :— 

tn  I  s  o;a  math. 

WbSS    I    tmam  \ 

TliU  rather  large  amplitude  is  ohiefly  caused  by  the  smallest  apadmea  Ittfliig 

m  eomparatirely  small  index  1'90,  but  as  it  h  well  preserved  and  the  measurement* 
aoanratc,  it  is  probable  that  in  young  specimens  the  relation  between  length  and 
beigbt  difiwed  soaiewliat  from  that  of  full-grown  speoliiieBS,  and  ibal  tlu  young 
specimens  nppearnd  theroforo  less  ol  mi^ite  and  much  hi;^hor.  That  the  small  in<lox 
1*90  is  not  an  aocideutal  exception  seems  to  be  proved  by  the  obaerration  that  in 
the  aboTB  fonnal*  the  •Mthematf eal  average  of  2-076  eotnoidea  aa  nearly  as  poarible 
with  the  calculated  amiago  u  f  2  081.  However,  further  observations  are  reqoiwd  to 
oonfirm  the  above  view  as  to  the  variation  of  shape  of  this  species. 

The  umbo  is  very  pointed,  low,  depressed  and  nearly  terminal,  being  directly 
above  the  anterior  maq^in. 

The  pedal  region  ia  vevy  chort  and  vaXaamiuj,  the  stphonal  ngion  kmg  and 
broadly  expanded. 

Ibe  anterior  margin  is  extremely  short,  forming  a  ri<^ht  angle  with  the  long  and 
afaMght  ventral  mat^a,  which  Is,  however,  just  perceptibly  sinuated  in  its  anterior 
pMt.  Tbe  posterior  maij^  ia  very  long,  angularly  brolten ;  its  ventral  portio;a  ia 
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broadlj  rounded  and  passes  in  &  broad  asreep  into  the  ventral  margin ;  its  dorsal 
portbala  atraighi,  nearly  pmUel  to  the  Ysntral  mugtBt  fofming  an  obtuse  aagb 
^ith  thu  stni^rht  oblique  cardinal  maigiii;  fhe latter focms * Tery  pdntod  angle 
viUi  Lke  ventral  margin. 

Ihe  anrfaea  li  moderatelj  iBfleted  ;  a  atrang  iwmded  keel  nma  from  the  vmlm 
tOWMdl  the  junction  of  rontral  and  posterior  margin,  dividing  the  ralTeetii  iwo 
ferj  naequftl  portions ;  the  Tential  portion  is  narrow  and  drops  nearly  perpendU 
eulerly*  eiliibiting  a  very  shallow  deprenion  in  the  middle,  while  tbe  dorsal  portioB 
ia  Inoad  and  gently  inclined. 

The  whole  surface  is  closely  covered  with  fine,  round,  little  irregular  radiat- 
ing ribs  separated  by  linear  interstices.  Towards  the  margins  these  ribs  often 
Ufteeata,  but  lometimes  new  <niiea  are  intereahted  between  the  older  ones.  Blfaa 

and  interstices  are  crossed  by  numerous  very  fine  conoentrio  lines,  which  are,  how- 
ever, easily  worn  off  on  the  ribs,  and  well  preserved  only  in  the  interstices,  where 
they  produce  a  delioate  lattice  worlc 

Owing  to  the  shape  of  the  shell  the  ammgeoient  of  the  lilM  is  a  peculiar  one  j 
thero  are  three  primary  bundles  of  ribs,  one  on  the  ventral  portion,  and  two  on 
the  dorsal  portion  of  the  shell  As  far  as  can  bo  judged  these  bundles  are  not 
dUEtaentiatad  during  the  neobgiest^  but  with  adraooingaiie,  the  growth^  tbe 
shell  forces  the  primary  bundles  to  diverge,  because  each  rib  eontinues  to  i^row  in 
a  straight  direction,  and  secondary  ribs,  which  therefore  do  not  reach  tbe  umbo, 
appear  in  the  intennedlate  apaoea. 

The  two  dorsal  bundlee  ezhiUt  thfi  featnm  wj  weU,  vbile  it  ia  1m  well  aaen 
between  tbe  rentral  and  donal  bundle. 

Iniemal  ehanoters  not  obeeired. 

Oeelogieal  occurrenee. — 

Zone  of  Mytihia  nicobaricut,  Singu. 

Memarka, — Mo  similar  species  ha^  been  described  either  from  Western  India,  or 
Jam  or  Snmatra,  but  it  is  qoite  eolain  that  the  HWng  Jfylilet  (Aplf/er)  nte^barim 

from  the  Nicobar  Islands  is  identical  with  the  Miocene  species.  Tho  shape  and  the 
onuunentation  is  so  exactly  alike,  that  I  fail  to  discover  any  diileronces. 

I.  Ctama :  ICOSIOLA,  Lamarak. 

Two  species  belonging  to  this  genua  have  been  deaodbed  whiah  oan  be  caaity 

diatingnished  in  the  following  way  :— 

A.  SbeLl  vsrjr  gibbou*.  veotral  porUoa  namv,  pcrpendicukrlj  ioelintd. 

B»  Shell  less  inflated,  ventral  portioo  bwi  bbI  Ims  stMp^  HlsKeiBi 
8.  VoUoUt  fmtitiuMkaint  »ps»  vn. 
Ifaond  it  impoaiibla  in  settle  the  question  of  the  relationship  of  these  two 
qioeiea  both .  being  too  iU-pcesenred  and  their  oharacten  too  indifferent  to  allow  of 

a  comparison  from  figures  only.  It  seems,  however,  certain  that  both  species 
represent  types  which  are  extinct  among  the  present  fauna  of  the  Indian  Ocean, 
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but  whether  their  nearest  relatives  lived  in  the  Eocene  of  India  or  Europe  cannot 
ba  itaiad  yet.  There  an  certeinly  lome  ■pedea  tmoug  tbe  firau  of  tiie  P!uis 

Eocene  like  Slodiola  subangulata,  Desh.,  vfh'vh  exhibit  a  cortuin  similaritf  with 
ModMa  hutldhateot  bat  nothing  oaa  be  aaid  with  regard  to  ModioUt  pttudo' 

Logth.  Bmu.  IMntniw  I^B, 
(AOm^Mk  .  Mrau.  .  UtMB.  .  UImii,  .  Ml 
(»)inigUirin      .  8«il  „      .  1»B  „      .  9-1    »      .  S-16 

Thr  shell  •nliich  apparently  <l(>es  not  attain  a  lar£»o  rize,  is  tran8vor?icly  elonsjate, 
kidney  shaped,  and  much  longer  tLan  high  ;  the  indtix  L/ll  is  therefore  rather  liigh 
tlnac^  ita  amplitiidA  it  not  taummfot  fha  HMHuk;  it  It  -ray  SntfaUatonl  and 
stronirly  inflat<  rl.  The  amlw  it  tnudl« » IftOit pointed^  doproaaod  and  temdnal,  tig^t 
on  the  anterior  margin. 

Hie  pedal  ngion  it  Tory  abart  and  rodinMiiiuy,  the  liplioaal  ngion  ddDgate^ 
aarred  and  narrow. 

The  sounded,  Tciy  short  anterior  margin  merges  into  the  long  Tentral  maii^ 
whidi  is  broadly  sinuated  in  the  middle.  The  posterior  margin  which  is  long  and  ooa* 
▼ez,  forms  a  pointed  angle  with  the  Tentral  margin,  the  comer  of  whioh  is  rounded 
oiE,  and  a  very  obtuse  angle  with  the  short,  obEqoe  anrl  stniirbt  nardinal  margin. 

As  both  ralres  are  strongly  inflated,  tbe  total  thickness  of  the  shell  exceeds 
ili  Iwight  emridflraibly.  An  obtoaei  tarred  keel  begioa  at  tiie  mtbo  and  rant, 
gradually  becoming  flatter,  towards  the  posterior  comer ;  on  the  vpntr.-il  side  nf  [hh 
keel  the  surface  drops  nearly  perpendicularly,  being,  however,  slightly  concave  from 
a  shallow  mediaii  depression,  whioh  Inoadly  dnnattt  the  veaatnl  margin.  Behind 
the  kuol  the  nurfaoo  drops  le^  steeply.  ISiece  it  no  aarfaoe  cnamoilatiian,  azoept 
a  few  fine  concentric  linet  of  growth* 

Geological  ocourrene$^ 

Zone  off  MftiWtitietibeniem,  Singn. 
Zono  of  Meiocardia  metanttlgaria,  Singu. 

Remarks. — Messrs.  d'  Arohiao  and  Haime  have  described  two  species  of 
MftUtit,  wlucb)  at  afanafy  BoBttgor  mnunrked,  onght  to  Tm  better  eonridered  aa 
bdongingto  Modiola,  vii.«  JQ^ffliit  waMMaWliam  and  MyiilM  tubobtttm;  both  of 
whieh  bear  no  similari^  to  the  apedaa  .here  deaoribed.  Boettgor  describes  a  new 
apeoieB  Modiola  (Braehydoniet)  toehophora,  whioh  is,  however,  also  widely  different 
from  tbe  Burma  spedei. 

Modiola  subangulata^  Pcshayes,  from  the  Caleaire  grossicr  sup^rieur, 
although  distinctly  different,  might  perhaps  be  compared  with  Modiola  buddhaiea^ 
iriddi  ia,  however,  leaa  broad,  apparently  higher  inflated,  bat  the  eUef  diatiDgnidiiiig 

feature  consisis  in  fho  narrow,  jicrpendicularly  inclined  ventral  region  of  the 
valve;  in  Modiola  tubangulata  this  part  is  rather  brood  and  gently  inclined. 

VoMlattratan  foandiallwTtetiary  bedatenioaierpariBal Europe,  aodm 
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bvre  totnm  to  the  liring  Rpocies  for  oompariMm.  A  laifie  number  osa  ho  'andnded 

at  once,  and  among  tlio  remaining  spocies  there  is  hartllv  one  which  bears  aiqf 
similuity.  ModMa  trailM,  Beere,  fi-om  Malacca  could  in  a  distant  way  be  nom- 
peied  with  the  Burma  speoifle,  inasmuch  as  exhibiting  the  same  narrow  and  steep 
pflrpendioalar,  Toatcal  regiim,  but  in  all  other  regatda  it  U  perfeoflj  difEaniiit. 

Tlio  cliiof  di«tingu!s!iin'_' foatiiros  of  Modiola  bttddhaiea  am  tliori>f< n-c  its  great 
gibbo&ily,  its  short  cardinal  margin  and  the  narrow  perpendicularly  inclined  ventral 
poitkn  of  the  mdMN^  in  ooimeotioii  ^th  a  iteefi^  inbUned  domi  one. 

Ifooioui  mnpaoSDSDHAGUt  apee.  bov.,  FL  T,  Hgt,  8, 8a. 

HiAsvuMiiiTa. 

Itntrih.  Height.  L/H. 
S  vt;  riini.    .   17-8  mm.    .  S-OO 

The  shell  is  transTerscly  eliaiL'af'N  mucli  lonrar  than  liii;h ;  (ho  indox'  LH  is 
therefore  rather  high  ;  it  is  muderatuiv  iiiilaiod  and  very  inequilateral.  The  umbo 
iflobtaaei  deimNed,  veer  {uoaogTiie*  and  light  ohofve  (he  an^^ 

Tlio  pedal  r^on  is  very  short,  ntdimentary,  (he  siphonal  rcjrion  rery  long, 
broadly  expanded.  The  anterior  margin  is  very  short,  rounded  and  forms  a  right 
angle  vith  the  long  and  stzaight  Tentral  margin  which  ia  slightly  rinnated 
in  the  middle.  The  posterior  margin  is  long,  con  vrv,  anteriorly  inclined  and  forms 
nriTiw^Titly  a  pointed  angle,  the  comer  of  which  is  rounded  off,  with  the  ventral 
margin.  The  cardinal  margin  is  long,  straight,  obliquely  inclined  and  forms  an 
ebtoM  angle  with  the  posterior  margin. 

A  flat  broad  kctA  runs  from  the  Timlm  to  tlic  posterior  comer  ;  on  its  ventral 
side  the  surface  is  moderately  inclined,  having  a  brood  and  sliallow  depression  in  the 
middle;  on  the  donal  ^e  11m  snifaoe  ia  atill  Ibm  inclined. 

The  ornamentation  consists  of  ooane,  ooDoentrio  itriw  of  growth  anif. 

Owlogieal  oecurraue. — 

Zone  oi  MptUiu  iiieolarieu$,  Singn. 

JlMiaria— It  waa  with  groat  reluctance  that  I  dealt  with  this  single  specimen 
under  a  new  name,  because  its  Himilarity  to  Mo  liohi  hrc.hlhaica  is  very  ^'reaf,  hut 
on  comparison  of  the  two  specimens,  certain  distinutivo  features  were  noticed,  of 
which  I  am,  however,  not  quite  certain  how  far  tbegr  aw  to  he  lelied  v^on,  as  only 

aiinsh'  specimen  lias  comn  under  consideration. 

TiV'ith  regard  to  the  general  shape  it  will  be  seen  that  the  shell  of  Modiola 
huddMea  h  onrred  in  dorsal  direction,  while  it  i«  nearly  straight  in  ModMa  piemdo- 
buddhaica  ;  the  former  species  remjvins  narrow  in  vontro-dorsal  direction  throughout, 
while  the  latter  is  broadly  expanded  towards  the  siphonal  region,  and  in  the  first  species 
the  posterior  margin  is  very  long  and  broadly  curved  and  the  cardinal  margin,  on  the 
other  hand,  Tery  abort;  in  the  tecond  apeowa  the  posterior  margin iaxdatiTeljBhor^ 
wliile  the  cardinal  margin  is  long. 

The  great  gibbosity  and  the  perpendicularly  inclined  ventral  region,  form  a  very 
diaiaeteristie  featue  of  ModMa  Mdkedea.  Madiola  ptemloMUhaha  is  nmoh 
lea  it*fl«t^  and  the  Tcnteal  legian  is  mnob  leai  inelined. 
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Kving  or  foNQ  rdaiire  of  thiaipeoies  ooold  be  tnead. 

Ouna:  LIIHODOMUSkCuTiw.  ' 

LETHOMMm,  8PBCv,Pl.y»%.4ha-»,e. 

Of  frequent  occurrence  &re  nodulea  el  olagr  wbioh  an  iMtfesi^  rnddlfld  hf  tha 

holes  of  some  burrowing  moUusk.  Tho  holes  l)ccame  afterwards  fillsfl  up  \rith 
sandy  material,  and  they  repreaent  itow  the  well-known  club-shaped  casts,  generally 
■ttiilnitod  to  fhs  fgaam  XiUtodomm.  The  ahdl  wlii«b  haa  produced  theae  hole* 
oaamot  have  been  a  largo  one,  as  tho  majority  of  tlic  casts  measure  urnLir  10  mm. 
There  are  only  veiy  few  specimens  which  are  laiger,  the  largest  measuring  2o  o  mm. 
in  length,  having  a  greatest  tliiekiiaH  of  12'5  mm.  Aa  ia  umal  irilili  ffaja  spcciee,  ita 
oocurrcnoe  is  gregarious. 

No  trace  of  tho  shell  has  been  prcsorvwl.  T  refrain  therefore  from  giving  a 
specific  name  although  I  think  it  useful  to  give  a  fiigure  by  way  of  illustrating  the 
diMiiBlHriatiflal  oooomnoo. 

O0Ol«lfio^  occurrence.— 

Zone  of  JUioeardia  metaviilgari$t  Singo. 

Family  :  riNNiD.E,  Gi-ay. 
GauuB :  FINNA,  Liiiii6. 

FlKWA,  SPBC. 

There  are  a  few  casts  which  exhibit  the  characteristic  triangular,  pointed  shape 
and  the  elongate  radiating  ribs  of  the  genus  -PinfM ;  the  specimenii  sie,ho«eTer,  too 
badly  pmaerred  to  aBow  for  •  apedfio  detendiiairon.  To  judge  from  their  appear* 
anoe  the  shell  was  certainly  smaller  than  ]^[artin's  Tittna  axtUmmt  iHWvidad  thst 
apecies  attained  tho  size  attributed  to  it  by  Profeawv  Martin. 

Geological  oeeurrenoe. — 

Zone  of  PMaa  oHmMi$,  thayatmya 
Zone  of  Caneallarla  m$urtMmuh  Ifinlnu 

Aaoily :  JXaitM,  Luamk. 
fMAuaSfyi  ASXWMt'R,  ■ndA.Advna, 
G«ni8t  ABOAtlifainA 

80  far  the  genus  Area  haa  famished  tho  largeat  nnnibev  of  well  determined 
^edea,  «<«.,  11,  or  if  the  indepeodenoe  of  the  genua  J^ftaielipipedum  is  not 
leoogniiadtlMnaielSapeeiaialtcveiher.  Hie  majoEitgr  *npeK  to  <  belong  to  tha 
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mb-gaini  Ammoloeariia,  but  there  aro  three  species  which  prohabl.r  repn'sent  as 
nittqr  ■ob'geaMra.  The  following  it  tlie  vjwgBM  of  the  specin  bem  dutiognidwdt 

8hdl  tnoawneljr  doogat*, 
(d)  BAsnawMtginiiilar. 

granular. 

1.  Area  burMti,  d'  ArdnM  aad  HaioM. 
0i)  All  rib»  of  Um  l«ft  and  right  nlve  gnwikr. 

t.  Area  tHeohaldi,  Rpec.  iiot» 
(i)  Ribs  au^'ulitr,  gtnooth  and  fbkta 
(m)  All  riba  undivided. 

8.  JfM  ti«jwfMnt,  apao.  nvr. 
(M)  Only  a  few  an-prinr  rihs  hifiirrated, 

4.  Area  nuUbuirijiita,  «{i«c  nov. 

(m)  AD  dk  liiforattad,  aioift  th»  fnr  UribMMt  «OMk 

5.  i<r«a  bUtrigatOj  Dute. 
(«)  Ribe  rcnmdcd,  smooth. 

(aa)  Furrowed  on  topb 

6.  Area  oUHmmiaMa,  qw.  mTi 

B.  SheD  oibimilar. 

^)  Bibs  nf  both  valves  emc  th. 

7.  Area  yewentit,  spec.  nov. 

(»)  Biba«lrifl^nb«aDMMithi«{l(ftTdv*gi«ilw. 

8.  Jfw»  n^aiit,  spec.  nor. 

C.  Slidl  fMUapikr,  tiha  brood,  flat. 

9.  Area  uauttodet,  K.  MinitiB. 

D.  Sbdl  tt^nifoiiii,  nbt  fina,  filiCoiB. 

10.  Ant  MavUna,  K.  Ififtiii. 
B.  Shdllhomboulal,  rih^  bn>ai1,  flat. 

11,  Area  ftetluatu,  d'  Aivhiao  and  Haima. 
Serai  «at  of  tlMN  deren  flpeeiei, 

^r(ii       jMiiiMii,  f]>co.  tiny., 
M  j/aietHtU,  «pec.  nov, 

»  ^|«9i'iW&»  ipH.  BOT., 

„  naffno/fi-i,  K.  ^lurtt", 

„  peHhfxtii,  J'  Arvhiac  and  Haim«,  "  ^ 

„  tiaytientii,  upec.  noV., 

„  id^ntMna,  K.  Martin, 

xepnacni  iypoi  wldoh  aro  unquestioiiably  extinct  among  the  prosoMt  buna 
«f  tbe  Indiaii  Ooesn.  Bnt  while  no  liTing  n1atiT«a  eonld  be  tnoed  of  the  tnt 

five  spcric!^  which  theroforo  rpprespnt  ontircly  oxtinc-t  types,  the  last  tm^fif.. 
Area  tkajfetetuit  and  Area  batattiamt  have  un^ueetionably^  living  idatiTas  ""IHlg 
the  fianna  <iC  the  Philipjj^e  Islands. 

Out  of  the  leniafaiiig  apcoics  one,  Area  hittrigata,  in  unquestionably  identioal 
with  the  samo  species  of  that  name  livinsf  in  the  Indian  Ocean,  while  Area 
metabiitrigata  apparently  ropreaents  a  permanent  OTolutionaiy  tjrpe  of  this  speciea. 
The  Miuie  lips^  ^  tonwa »  and  Ana  lie^aUt  wUdi  fvohably  mpntmt 
two  diflBBent  grolntfaaaty  stagw  of  flue  living  Arem  gnmota.  Beam 
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Abca  ( AnoKUiiOCAasiA)  BuaMESi,  d'i\robiao  and  Haime,  PL  Y«  figs.  6,  a-f,  7* 

8k«4k9i»^10,«^ 

XXII.  if.  »  a, 
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In  the  abore  table  flie  specimens  hare  been  arranged  according  to  size  in 
descending  crder,  and  in  going  iliroiigh  the  figaiw  it  will  be  seen  at  onoe  that  abso* 
Inte  size  and  index  L^H  are  in  no  relation  whatsoever ;  the  lanre  specimen  No.  5 
has  an  index  of  r36,  while  specimen  2{o.  49,  which  is  of  neaxl;  the  same  size,  has  an 
Indwof  1*61 ;  fibe  lintia^  fliereCon,  oompamtiTelj  short,  wldle  the  aeoodk  elongate; 
H  will  be  further  seen  that  comparatively  young  specimens  may  bavo  a  very  high 
index,  while  others  havo  a  small  one  only ;  for  instancei  Ho.  48  has  an  index  of  1*56, 
w]iil»  No.  97,  wliioh  is  only  04  nuo.  tnaler,  bas  an  indsz  cf  I'M.  So  far  tlieio 
figures  tend  to  prore  that  there  is  no  general  rule  with  regard  to  the  shape  during 
the  time  of  growth,  though  it  might  perhaps  be  supposed  that  young  ones  aie  more 
orbicular  than  full  grown  specimens.  The  fibres  seem  xaiber  to  jooto  thai  the 
tsndenflylto  form  the  shape  of  the  shell  ia  davdoped  at  an  aady  atage  ahsaadjr,  and 
b  retained  durin!^  the  time  of  growth. 

Another  feature  is,  however,  proved  by  these  figures,  and  this  is  a  great  tendencgr 
towaids  Tariatioo,  whieh  ranges  from  1*17  to  1'68.  Wehave^tiMaelon^twoeitnme 
Tarieties,  one  of  which  has  an  almost  orhiciilar  shell,  wliilo  the  other  has  a  trans- 
rersely  elongate  shell ;  if  both  specimens  were  found  isolattxl,  without  the  connecting 
linki^  I  hare  mot  tiie  aligliteBt  donbt  Ibat  many  a  palseontologist  woold  consider 
^itn  as  different  species,  by  putting  too  great  a  stress  on  the  external  feature,  tiz.,  the 
shape  of  the  circumference  of  the  valves,  and  yet  these  two  speotmena  are  only  the 
extreme  ends  of  an  almost  uninterrupted  chain. 

Ifiegardlcss  of  size,  the  specimens  are  arrange^l  ari  ording  to  their  iadioes  ill 
ascending  order,  undemeath  of  caoh  index  the  number  of  specimens  beuqg  wiittaa, 
we  obtain  the  following  table :— 
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The  above  chain  is  almost  uninterrupted  from  1*28  to  1'66,  there  being  only 
erne  gap  eaoh  at  1*81,  1*59  and  1*01  I  oonsldend  these  gaps,  howeTsr,  so  unim- 
portant, that  I  think  I amfaUj  justified  in  saying  that  Area  (Aaomalocardia)  bumeai 
has  an  uninterrupted  range  of  variety  from  index  1*28  to  1*63 ;  in  fact  if  we  disregard 
the  large  gap  at  the  beginning  and  the  smaller  at  the  end*  we  may  say  the  ampU- 
tnde  extends  from  117  to  1*68.  The  xdathraaiae  of  iheiangeof  vaiiatknoooliba 
amwiied  in  the  ioMowing  short  way 
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wbioh  means  tbAt,  the  range  of  yariaiion  extends  over  52  indices,  the  smaller  of 
frliioh  ii  1*17,  in  other  words,  contains  comparatively  orbicular  shells,  while  the 
lavgest  is  1*68.  including  the  more  elongate  Tarietics. 

Wc  further  notice  at  once  that  far  the  majority  of  tlio  specimens,  viz.,  69,  hare 
an  index  L/H  from  1  3b  to  l  uS,  those  below  138  numbor  only  25,  and  those  abore 
rfiSnotmoNfhaiLlS.  ItliinkiiiriUiiMierQmbeiueMtodiatiDga^ 


▼■wfWmtadktllilMtaMMlMkcI/HnaK  1-M 
Tw.aMK»       «     »        «     ,  Miwol-MHdl'M 
T«r.«RM|firfto    ,    »        „     ,  ikoi*  lie 


Both  TalTM  an  stroBgltf'  ^  sogulBrij  inflated,  the  pdnt  of  higlie«tiiifl«tkii 
bdDg  below  the  umbo.  The  thiolmeas  of'both  TabwiNqunitlj  exoeadi  ilidr  lieifl^ti 

ai  is  illustrated  by  numeroos  instances  abore. 

The  general  sb&pe  of  the  valves  is  transversely  oval,  but  as  already  pointed  out, 
this  shape  undergoes  many  Tariations.  The  umbos  are  inflated,  inoarrated,  proMgyrio 
and  fairly  di-stant  from  each  other,  and  aitnatod  in  the  anterior  third  of  ?Jioll.  The 
pedal  region  is  short,  rounded,  the  siphonal  one  long,  but  somewhat  compressed. 
Hie  anterior  maigin  fDnnfl  a  riglit  angle  viili  tiie  Mage  margin  and  paans  gradually 

into  the  stronirly  curved  rentnil  mart^in,  which  in  its  turn  passc«;  into  the  ol:lir|-,io 
poetenor  margin,  which  forms  an  obtuse  angle  with  the  long  rectilinear  cardinal 


Hie  ligamental  area  is  long,  slightly  concave,  but  notTecj  wide,  partiotlIai|y 
^  its  anterior  extremity,  lined  by  a  fine,  somewhat  nodular  edge ;  there  aro  alwaja 
a  Hew,  sharply  engraved  cartilage  grooves  particularly  on  its  posterior  part. 

The  hinge  consists  of  about  60  lamellar  teeth  of  which  the  anterior  and  posterior 
ones  are  the  Iar|^<st  and  obliquely  placed,  whUc  those  in  the  middle  are  the  t 
and  placed  perpendicular  to  the  hinge  margin. 

The  nraeealar  sears  are  wril  defined,  the  anterior  ooe^  about  half  the  nae  of  the 
posterior  nne  which  is  of  considcrabls  langih.  Pallial  impwMloD  ahaipb  fuMij  cImb 
to  the  deeply  oienulated  margin. 

Althon^  lihe  general  appearanoe  of  tin  crnOTagntatioa  ol  botti  Tdfw  is  the 
same,  thej  dilfer  considerably  in  detail  The  omamentaiUon  consists  of  radiating 
ribs  the  number  of  which  varies  considerably  ;  the  smallest  number  noticed  is  22 
and  the  highest  33.  The  ribs  are  all  equal  in  strength,  exhibiting  an  angular 
section  by  having  a  flat  top  and  perpendicularly  inclined  sides.  On  the  right  valve 
the  interstices  are  broader  than  the  ribs,  and  as  the  interstices  of  the  risht  arc  inter- 
locked with  the  ribs  of  the  left  valve,  the  reverse  is  to  be  noticed  on  the  latter,  vit., 
«ha  rfba  are  bfoader  than  iiie  intentioei. 

Tlicrc  is  still  another  difPcrrncc  in  the  ornaTncntntion  of  both  valves;  on  the 
left  valve  all  the  ribs  except  the  last  latQ  show  numerous,  veiy  regular  and  deep 
ooaoentrio  equidistant  notehee  on  the  top,  giving  tiwm  a  peooHar  giaonlar  appear- 
anoe. On  the  right  valve  only  the  five  or  six  anterior  ribs  exhibit  this  sculpture, 
while  the  remainder  aie  smooth.  In  botli  Talvea  the  inteatioes  bear  numorouS] 
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very  fine  cqaidistani  eonoaitaio  UnMi  wliioli  an  apparcutlj  a  Ihtb  laore  closely 
Ht  on  tho  left  thaa  cm  ChA  Tal?e. 

Oeologieal  occurrence. — 

Zone  of  Parallelipipedutn  proMertuomm,  KanUL 

Bemarkt.—The  general  trnnsvcrsely  oval  shape  ai  well  ai  ifae  dtanetor  of  Utt 
libs  distinguish  this  specios  easily  from  all  the  others. 

This  epecios  has  been  fiist  desoribed  by  Messrs.  d'Archiao  and  HtblM^ 
lAoham  waU  noogniaed  <he  eldef  dfatiiigaMiiiig  faatoMii  BubaeqiMiBtty  itloa 
been  found  in  Java,  and  ficrrirdtl  anrl  described  hy  Proftssor  ^fartin  who 
maatkiM  also  another  species  vhidi  seems  to  bo  so  closely  related  to  Arc»  bumeti, 
vk.t  ArM  lifwwb,  that  the  lattor  Itad  perhaps  been  better  oonsidend  aa  a  yaricty 
only,  putioalai^  ■•  only  two  valves  have  been  found  of  this  speeies,  and  Area 
hafneH  ■ppareafly  abmn  a  great  Taiiatioii  with  regard  to  the  shape  and  aculptane 
of  the  valves. 

I  have  before  mo  a  small  specimen  of  Area  bumeti,  showing  both  valves,  the 
left  vjdve  of  which  shows  in  a  beautiful  ^vay  tho  sculptim;  bein^  considered  ])pcnliar 
to  Area  biformia,  namely,  the  fine  concentric  lines  in  the  interstices  which  connect 
thegnuuikaof  two  adjoining  riba. 

Tt)  Tuy  |in^vi<ms  memoir  I  described  under  tho  name  of  DaphwrJernia  ccclata, 
£ecve>  a  species  which  I  considered  to  be  identical  with  Area  burned,  d'Archiao. 
Haiviog  now  better  preserved  maiearlal  at  my  disposal  I  am  now  able  to  atata  with 
Gortainty,  that  this  species  is  not  identical  with  Area  bunMtIf  but  difiaiB  mateRBlly 
as  regards  the  shape  and  sculpture  of  the  shell  from  it. 

It  is  extremely  difficult  to  say  anything  definite  about  the  living  relatives  of 
this  species,  without  having  specimens  of  the  speoics  referred  to^  as  the  dcscriptiooa 
andfigxires  given  in  lleeve's  Monograph  of  the  Genus  Area  aro  somewhat  insufficient. 

The  species  nearest  related  to  Area  bumesi  seems  to  be  Area  clalhratu,  Hceve,* 
from  the  PMUpidne  Islands.  I  am«  however,  anaMe  to  judge  from  the  Hgnreaokly 
bow  far  the  relationship  goes.  It  irny  he  also  pos'^ilik-  that  ArCa  iunteai  is  tho 
ancestor  of  the  living  Area  granota,  Beeve,  a  species  which  whan  young  must 
h«fe  bad  a  great  aimifaoity  to  the  foaail  apeoiea.  If  tUa  tIbw  ahoold  be  pmed 
floneet,  the  above  would  be  another  instance  of  the  peculiar  evolution  some  speoiaa 
have  taken  since  the  Miooeno  times,  their  ancestors  beini;  distinguished  by  a  more 
delicate  sonlpturet  while  the  present  apeoies  exhibit  the  same  Icatvuos  though  in  a 
man  eoaiae  way. 

'  It  nugtmnaMllftltttlilBldnilHwH  be  glTvn  •  mm  imatk  kMM«  tUi  mma  wub  w      Iwk  w  1M4 


TAT7KA  OF  IHB  ICIOOEITB  BEDS  OF  BUBUA.  1S5 


AMA.  (AV1I1IAXi004U>IA)  THBOBA.LDI,  SJXK).  noV.,  PL  V,  figSt  11»  ft**!  H»  18» 

14,  a-6,  PL  VI,  fig.  1,  thO, 
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(a)  SpeciBCM  bkrioc  both  TtlTn. 
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Tho  spc'oimoiu  hare  again  been  arranged  aooonling  to  siae ;  and  in  going 
tfarout^tiieM  figares,  we  notice  the  same  fBntaiefliit  fhe  liM  of  fhe  indax  is  inde> 
pendent  of  tlio  absolute  size  of  the  slu  '.l,  Thrn-  is,  liowcver,  nnothnr  fc-ature  noticed 
though  not  with  great  distinctness ;  it  aooms  as  if  tho  youngor  speoimens  possoesed 
ft  mijilkr  index  than  tiw  oUcr  odbb  ;  la  otiur  woidt,  tbat  ittaing  the  aedogls  Btaigt 
the  shell  had  a  more  orbicular  shape  than  in  later  stages.  This  feature  vToultl  be  ol 
■ome  signifioanoc,  as  it  wotUd  prove  that  tbis  apeoies  has  beea  derived  from  a  moM 
cttUeolar  speoies,  and  at  it  la  ha^tlfy  probable  tiiat  it  is  fha  denemdant  oC  Jrem 
iJuomaloMriim)  UrtiMtii^mmaMmiM  Tarietiei  «f  ibat  apaoaoa  derdoped  inta 

this  ore. 

ii  tlio  indices  are  arranged  in  the  same  way  as  before,  we  have  the  following 
tobl0»-« 


Ijidex  . 


MS  119  I'M  I'll  Mi  J-M  1S4    1-SS     1'2«  1-27  1-38 

1  ...  8  ...          1      ...  113  4  4 

!•»  1-80  Ml  1'I2  1-88  1-84  1 S5     '.-jr:     157  138  1-48 

SC...1SS188  a 

na  111  Ml  ta  vu  vu  i'«  V4»  m  m» 

I  ««•  »•  ««4  «*•  tft 

Ml  Ift  Ml  I'M  Mi    in  MT    r-     -  w 

wm  en  AM  aea        M«  1       ■•••*•>■*  aea 
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Tho  chain  is  almost  uninterrupted  from  1*24  to  1'4A,  Hum  iMing  only  two 
gKpt;  taken  u  a  wholo  the  range  irould  be  from  1*18  to  1*57,  there  being  a  large 
gap  after  V42.  Variety  i  r>7  stands  thert»fore  qxiite  by  itwlf  separatf'd  hy  a  wide 
gap  from  the  remainder  which  range  from  118  to  1*12.  I  have  carefully  examined 
w.  I'BT;  itii  pecfeeOy  jmnmA  nd  not  aqaMhed  In  any  vUeh  might  per- 
hftpo  account  for  its  elongate  sliapc.  As  it  is,  it  forma  a  solitary  instance,  while 
far  the  majori^  of  the  shells  prove  that  the  tendency  of  the  animal  was  rather  to 
fbrm  or1noalar«  than  cikngato  abelh.  If  w.  1*67  did  not  enst«  the  Tariahiliiy  of 
this  speoies  would  be  a  comparatively  small  one,  as  it  would  only  bo  var.  25.  Under 
the  abore  droumBtancee  It  is,  however,  greater  and  the  formula  must  be  written— 

l-tt  f  1-87$  BMh. 

7ar.  4»  !   iitn|i    .  \ 

Iheoompaiiaanofihetiroftifnra]B<rfTarie(y  of  two  species  so  closely  related 
aa^f^a  (Anci-mnlocardia)  bumeti  and  theobnldi,  the  lattot  of  vhich  ia  moat  pnb- 
aUy  the  descendant  of  the  former,  is  of  great  interest. 

In  the  fint  instanoe  we  aoe  that  the  tendency  of  variation  ia  mueb  smaller  in 

Area  {Anamaloear<iia)  t/t^oMtii than  iu  J rtra  {Anomttlorardia)  iurn««t,  the  rcspcc- 
tire  flguies  being  rar.  40  and  var.  52;  in  fact  if  it  would  not  be  for  the  isolated 
var.  l'S7  of  Area  [Atumuloeardia)  tkeoMH  the  difibrenoo  would  be  greater  still, 
inasmuch  as  the  figures  were  var.  25  and  rar.  52  ;  in  other  waEd%  the  tendenoj  of 
variation  in  the  first  species  would  bi'  hnlF  of  tlrnt  of  the  second. 

If  we  again  group  tho  specimens  into  three  classes  we  notice  that  there  are— 


M  sptaMW  hwissM  iaiw  Uum  Mt  to  I'M 

6     »        1.     p.     »  I. 

1       .  n      «       n      n  l-4Stol-«S 

That  is  to  say,  one  apeoimen  only  just  falls  short  of  the  Hmit  of  those  I  htve 

distinguished  as  var.  elongato  in  tho  former  species,  six  only  come  under  the  var. 
media,  while  the  majority,  viz.,  39,  tall  under  the  var.  rotuntada.  We  see  therefore 
that  while  in  Area  {Anomaloeardia)  bumeH  the  var.  media  formed  far  the  over- 
whebning  majority,  in  the  ahova  speoiea  tho  «ar.  roimtada  assumes  this  place. 

This  feature  is  still  morn  pronounced  if  we  express  the  a1)solute  figures  in  per 
cents,  of  the  number  of  shcUs  examined ;  comparing  the  two  species  there  are : — 

Arm  hmmi.        Artv  tkntvUi. 

yu.mte»    .    .    es-M  %    .    ms  % 

\tt.  th-ngala    .  12-M     %       .  NU. 

Thf  valyps  are  therefore  transversely  oval,  but  less  elongated  than  those  of  Area 
{Anonmiocurdia)  burtieti,  the  length  still  exceeding  the  height  oonsidenbly; 
both  an  TOutri^OM^  tiho  point  of  higiiest  inflation  being  below  the  nmho.  The 
UliokTiess  of  the  united  valves  nearly  equals  anrl  in  some  cases  exceeds  the  In  iL'l.t. 

The  umbos  are  inflated,  but  depressed,  prosogyric,  pretty  close  to  each  other 
•nd  Bitoatedneartothe  anterior  tatKo&ty  of  the  eaidinal  msigin.  The  pedal 
legion  ia  TOiy  short,  rounded,  the  si  phonal  one  elongated,  somewhat  Oipailded.  The 
anterior  maigin,  whioh  foima  an  obtnaa  angle  with  the  caidinal  maigln,  panea  in 
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a  wide  sweep  into  the  gracefully  roonded  ventral  margin,  which  in  its  turn  gradu- 
ally passes  into  fhA  immded  poatoiiar  mArgin,  the  kttev  fonning  a  very  obtoae  angls 
with  the  cardinal  margin.  The  cardinal  margin  ii  XBotiliiMiri  longt  Init  oonridar. 
•bty  shorter  than  the  greatest  Icnc^th  of  the.  sholl. 

Ligamental  area  long,  narrow,  concave,  always  provided  with  some  doeply 
oigfkTfld  angular  ligamental  grooTea. 

ITinL'c  coTTiisting  of  numetona  lamellar  teeth,  of  which  those  at  the  anterior  and 
posterior  extremity  are  obliquetj  Jbiolined,  those  in  the  middle  standing  perpendi* 
oidair  tothe  oardiaal  mafg^D. 

Muscular  scars  and  pnllinl  impression  ill  seen,  Lnt  apipHaitlf  flw  auu  M  la 
the  fonner  speciea.  Margins  deeply  (»enulated. 

Like  the  famer  species,  boChTatrea  differ  In  ilie  ommeiitatton,  iriikih  eoulUi 
uf  al  iout  20  to  SB  radiating  angolar  ribs,  a  smaller  number  not  being  observed.  Aa 
in  the  lormer  species,  the  ribs  of  the  ri<^ht  valro  ace  broador  than  tha  interatioeai 
while  the  reverse  takes  place  on  the  left  valve. 

Ob  tb«  left  rahaa  ^bt  iSt»  ttppMV  like  slzbtga  of  keada,  kj  fiw  deept  toj 
ri>i;uhr,  olrtst^ly  s(H  concentric  notches  ;  numerous  and  regular  concentric  linea  asa 
observed  in  the  interstices.  The  largest  specimen  exhibits  in  addition  a  feataie  of 
iridah  koweTer,  do  not  fcnour  wkeiker  it  ii  genaral  or  not ;  ike  anterior  tsa  lika 
■hoir  towards  their  ventral  extremity  a  sUghtly  indicated  londtudinal  fonowt 
which  with  increasing  size  of  the  valve  would  certainly  tend  towards  hifujeatim« 

On  the  right  ralre  all  the  ribs  bear  the  granules  as  the  nseit  of  flie  noiokiii^ 
alttuogk  tke  notches  are  wid«  and  shallower  fbn  on  the  left  valra.  Iha  intiu- 
atiUNa  are  provided  with  the  sama  regular,  fine  oonoentrio  atrise. 

0^ologie€U  ocourreitet.-^ 

Zooo  of  Jna  OeobatH,  Ejau. 

SesMTte.— It  waa  with  great  lekiotaiHM  Oat  IgaTeaaeviiainetotiiiBapeeifle 

which  is  so  vory  similar  to  Area  {AnomalocarcUa)  6«r«e«i,  that  the  ^rrat-est  diffi- 
oulty  exists  in  distinguishing  isolated  left  valves  of  both.  However,  the  following 
leaeoaa,  vkieli  I  ikink  deeiBiTe  enon^  kare  led  me  to  a  spedlle  sepaiaiion  of  kofh. 

1.  The  shape  of  Area  {Anomalocardia)  theobaldi  is  generally  less  elongate 
than  that  <tt  Area  {Anomahtem%Ua)  bwmeti,  aa  has  been  prored  hj  a  seriea  of  «aiB> 
f ul  measnremants. 

2.  On  tke  riglit  valvo  of  Area  (Anomaloeardia)  theobaldi  all  the  ribs  axe 
notched,  exhibiting  simibr  [granules  as  those  of  the  left  valve,  while  in  Area 
{Attomalooardia)  burneii  only  the  six  anterior  ribs  are  notched,  the  remainder  being 
snioolk. 

3.  On  the  loft  valve  of  Area  (Anomahrardia)  theobaldi  all  the  rihs  are 
notched,  exhibiting  a  granular  ap pearanoe,  while  in  Area  {Anomalocardia)  bur»eai 
the  posterior  five  or  six  ribi  remain  smooth. 

Though  perhaps  not  too  much  weight  might  ko  attaofaed  to  No.  1,  tke  reasona 

under  No'-,  2  and  I!  are  decisive.  As  both  sppcii-s  never  occur  together,  it  is  obvious 
that  onu  id  liio  deboendant  of  the  other,  and  as  Area  {Aaomalocardia)  theobaldi 
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oocure  in  higher  beds,  the  tendency  of  erolntion  is  quite  clear.  In  the  older 
•peolM  only  a  hm  ribs  of  fhe  left  rtirt  wove  gnonduv  the  anjoiity  being  muwdit 

■while  in  tho  right  valve  all  the  ribs  -n-ero  !i;ranular,  barring  the  lart  flw  or  dx.  In 
the  younger  species  all  ribs  on  both  Talres  are  gtanular. 

91ieteiideiii07i>,t]ienfflce,  tonvardiiliefonnaiiono^  ribs  and 

this  indicates  the  direction  in  which  we  h&re  to  look  for  the  proscnt  living  relatives. 
It  is  almost  unqufxtionable  that  Area  {Anomalocardia)  granoaa,  Ilecve,  is  the 
descendant  of  Jroa  (Anomaloeardia)  bwneti,  although  a  complete  chain  is  not  estab- 
Bdiedjei.  T]ieiilM«ia»1iiftiioaiiom  on  the  anterior 

(Aticmalocnrciix)  theobaidi  apparently  indicates  tfao  dkeotkn  In  wUok  aome  oHuir 

younger  species  have  branched  off. 

Anoa  (AiroifAucanniA)  thatbtemais,  spec,  nor.,  Fl.  YI,  fig.  S, 

MsAftDKBiaina. 

KgU  Tilrt    .  34-2  Bia.    .     210    .  l-«3 

The  shell  is  cquiTalre,  transreraely  oval  in  shape,  considerably  longer  than 
high ;  tiio  index  L/H  is  therefore  moteately  high,  but  as  only  a  single  valve  could 
"be  measured,  its  amplitude  of  variation  ii  net  knoim;  theahdl  U  modewMynf 
flaied  and  rathw  inequilateral. 

The  umbo  is  inflated  but  strongly  depressed,  situated  much  in  front  of  the 
ndddle  HnoL 

The  pedal  region  is  short,  obBqne^  soanded*  13i0  rffihaul  zegian  dongate, 
bwadly  expanded  but  truncated. 

The  antsrior  maigin,  vrhieh  fomiB  a  Tvy  obtwe  angle  with  the  oaodiaal 
nmgin,  is  oblique,  broadly  rounded,  and  passes  gradually  into  the  long,  oonrez 
ventral  margin,  the  posterior  margin  is  straight,  oblique,  foaning  a  very  obtuse  angle 
with  the  cardinal  margin,  and  a  pointed  angle,  the  comer  ol  which  is  broadly  rounded 
off,  with  fhe  ventral  margin. 

Cardinal  margin  hmg^itaaight;  theantBdoK  poation  nnidk  aharlor  than  flu 
posterior  one. 

An  obtuse  keel  lune  from  the  umbo  tovaida  the  posterior  owner,  gndully 
becoming  man  ellMed  in  Tentnl  diaaetion;  beUnd  it  tbe  ewCMe  ia  aliglttly 
oonoare. 

The  cananiailatkni  eonsbte  «f  dO  to  dl  flat,  angohv  mdintiiig  ribs,  separated  by 
lineevintaitkei  of  about  one^Uid  their  own  Ineadtti.  Ann  ajipanutly  my 

narrow,  marginB  orenulated. 

Hinge  and  internal  characters  not  observed. 

gwtoffeal  awrfwWj— 

Horizon  unknown.  Thiiyetmyo. 

Semarka, — This  species  bean  a  close  reseanblanoe  to  Area  {Anomalocardia) 
mettbklrigata,  but  is  easily  distinguished  from  that  species  by  a  flatter,  broadly 
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oval  shell,  but  particularly  hy  the  character  of  the  ornamrntatinn.  In  Area 
{Anomalocardia)  metobittrigata  the  antfirioi  ribs  are  bifuicated,  while  no  such 
faBtoie  Is  ttottoekble  in  Area  (Jmamatoettrdia)  thaifelenttt,  the  ribi  nnudning  simple 
throxighout.  As  none  of  the  other  species  here  described  can  be  compared  to  it,  ib 
▼ill  baro  to  be  seen  whuttiBr  anj  mnilar  sgemat  bai  bean  dflionbad  either  from 
Western  India  or  Java. 

Area  iarUkmemU,  d'Aioh.,  which  ezhihita  bfoad  fl(t  lOwMpMlted  by  narRnr 
inferstior?;,  diffors  by  its  leas  elon^^te  shape,  harinf?  apparontly  a  ttgf  low  indSX  } 
in  addition  the  umbo  is  high  and  not  depressed,  the  area  broad. 

ICvehdotflirmlaledflesiDt  Jiwa  raiMte,  MbtL,  from  Java*  a  qieeiet  wUdi  b 
aho  distinguifihtd  by  broad  flat  ribs  scparatt-d  hy  narrow  interstices  ;  as  in  addition 
to  thia  character  the  general  thape  of  the  shell  is  much  the  aame,  I  was  first  inclined 
to  idintify  the  speoiM  from  Banna  with  fhat  front  lava.  Fhrfawir  Ibrtin  itatoa^ 
lunronr,  in  the  description  that  Area  ruttiea  has  only  25 — 27  ribs ;  therefore  a  mnoli 
amaller  numbor  than  observed  in  Arna  thai/eteniin,  tho  intorsficcs  of  which  are 
dflOOBsatod,  wlule  they  are  apparently  smooth  in  Area  ruttiea,  Martin  further  states 
tliat  tba  dwll  is  wlilLe  Jr$a  OatHmA  has  uaqiMBtionab^  a  tUn  ahalL 
These  differences  seemed  tn  me  sufficiont  to  establish  a  lMlirapedil»aIillMl^tlMBa 
is  unquestionably  a  close  relationship  between  them. 

Among  the  Hring  species  I  find  that  Aroa  gvbernaettlmm  from  the  Philippinfls 
is  unquestionably  the  closest  relatire.  In  fact,  the  similaiity  between  both 
spooies  is  so  grant,  that  I  felt  inclined  to  identify  the  Miooene  species  with  the 
TCoent  one;  both  hare  the  same  kind  of  onxamentation,  of  flat  simple  ribs,  separated 
by  naaow  IntentuMS*  but  what  is  equally  important,  the  same  shape  of  shell  ex* 
liibitinir  a  very  sl>ort  pedal  and  an  clonaratfl  broadly  expanded  siphonal  region,  the 
number  of  ribs  32 — 33  is,  howeror,  smaller^  and  according  to  the  description  they 
wsN  sli^fly  Bemted.  AaoChev  dow  teiattve  seena  to  be  Area  jupomtf. 

Reeve,  wliirh  a^rreos  Wiill  with  roL'ard  to  ^cnoral  shape  anrl  ornamcnt,ation,  but 
as  this  species  is  said  to  be  rery  inequivalre,  a  feature  for  which  we  have  no  proof 
in  Hie  foiril  species,  I  tidiik  it  ft  inadmiaiible  to  dzaw  furQiar  oondurions 
without  having  a  speoimen  for  comparison. 

It  is  sufficient  to  hare  drawn  tho  attention  to  the  fact  that  the  nearest 
relatives  ul  Area  thayttenti*  live  nowadays  in  the  eastern  seas,  and  thai  it  repre- 
anti  al7p0exliint«iiMiBgt]iB|flaHintlK«ia«ttl»Ii^^ 


Abo4  lataaasMitkt  vpM.  bov^  VLTtti^lZ,»4» 

X«aA.  HticU.  TMamm.  LfB. 
SOObb.  .  Mao.  .  Wmm.  •  l-Vt. 

The  shell  is  equiralve,  elongate,  irregularly  trapezoidal  in  shape,  the  length 

exeew1in<;  the  heiglit  considerably ;  tho  index  L/IIis  therefore  apparently  high ;  it  is 
strongly  inflatod,  the  Uiickaese  of  both  Talvee  being  a  liiiie  larger  than  its  height 
and  ratha  iaaqoilateiaL 

tt 
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The  umbo  Is  Inflated,  ttrongfy  frangjiie,  a  little  fiattened  on  fhe  top^ 
rituatcd  in  front  of  tl.e  middle  lire,  ralluT  cVi^.c  1o  ilip  anterior  maigio. 

Tho  pedal  region  is  very  abort,  rounded,  tbc  sipbooal  region  je^  much  koger, 
slightly  expanded  and  troBoated. 

Tho  anterior  margin  is  slightly  convex,  almost  strai^'ht,  forming  an  angle  of  a 
little  over  00°  with  tho  cardinal  margin;  the  Tontral  margin  is  oblique,  slightly 
convex,  not  sinuatcd,  abruptly  turned  in  dorsal  direction  at  ita  anterior  extremity ; 
the  poiterior  mai^  ia  etraight,  oblique,  forming  a  rery  obtuse  angle  with  the 
cardinal  margin  and  a  pointwl  angle,  the  comer  of  which  is  rounded  off,  with  the 
Tontral  margin.  Cardinal  margin  long,  straight,  inequilateral,  the  anterior  portion 
being  mneh  the  shorter. 

A  keel  which  is  sharp  at  the  Tif^LMnr.int,',  hui  In  comes  more  indistinct  in  ventral 
dinotion»  runs  irom  the  lunbo  towards  the  posterior  comer ;  behind  it  the  sarfaos 
dopes  moderafely  and  is  slightly  oonoara. 

The  ligamental  area  is  hnccolate,  yeiy  long  and  im^pdlatenll  At  anterior 
portion  bcina;  short,  lint  .1  little  broader  than  the  long,  narrow,  posterior  portion; 
it  is  bordered  by  a  sharp  keel,  sUgbtly  concave,  and  carries  a  £ew  undulating 
eartOage  groores. 

The  hin'^n  is  lon£j,  consistin^j  of  numerous  Tery  small  teeth,  those  at  the 
anterior  and  posterior  extremity  bedng  obliquely  set,  and  just  a  little  larger  than 
the  othan. 

Tho  ornamentation  consiste  <A  radiating  angular  ribs,  uniformly  covering  the 
whole  surEaoe  of  the  shell,  but  owing  to  the  position  of  the  umbo  the  anterior  ribs 
are  much  shorter  than  the  posterior  ones ;  on  each  valve  there  are  86  ribs  wUeh 
aee  angular  in  soction,  and  flat  on  the  top,  sepmted  by  interstices  of  abont 
the  same  breadth  as  the  ribs  at  the  ventral  margin,  but  considerably  narrower  at 
the  umbonal  region.  During  the  nealogio  stage,  as  is  demonstrated  by  the  umbonal 
ngioD,  att  the  ziba  aie  aimple,  nndiTidedt  rather  broad,  sepentsd  by  linear 
interstices  ;  after  a  certain  si/e  ha^  been  reached,  a  line  sharp  furrow  appears  on 
some  of  the  anterior  ribs,  and  with  inoreaaing  sise  the  foirow  deepens  i  the 
ribe  ne  split  lengthwiaei  while  gradnally  some  more  ribs  am  afeoted  in 
lame  wagr-  On  the  foU  grown  hIlcII  the  anterior  18  to  16  ribs  are  deeply  bifurcated 
and  appear  to  be  compose<l  of  a  pair  of  filiform,  rounded  ribs  separated  by 
rather  a  broad  interstice ;  the  posterior  20  ribs  remain  undivided  throughout,  and 
inofease  slightly  in  braadih  towarde  the  poetarkr  kea],  deoNMiiig  i^aia  towuda 
the  cardinal  margin.  Tliere  are  aNo  muDflCOH  oloaely  Mt  striw  of  growth  whioh 
particularly  appear  in  tho  interstices. 

Mnaealar  sears  wdl  marked,  the  anterior  one  maud,  smallar  than  the  large 
^adrilateral  posterior  one.   PaUial  impression  well  mBi3Eed»  dose  to  tho  margin. 

Margin  deeply  crenulatcd,  crenulations  increasing  in  size  and  depth  from  the 
antetkr  margin  towards  the  posterior  comer,  decreasing  from  there  towards  the 
Olfdiual  margin. 

Geological  occurrence.—' 

Zone  of  Area  ike<Aaldi,  Kama. 
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Bemarkt.— Only  one,  but  wmqUebolj  preserred  speoiniaB  has  wme  ™Afr 
examination,  and  though  it  may  pt>rhaiH  be  nrtrneil  that  tlic  specific  foatures 
caaaot  be  deduced  with  certaiuty  from  a  single  species  only,  particularly  il  there 
aw  other  doieljr  tOkA  apKOM,  I  iUiik  the  spedmeiii  exUhit  eDoa^  diano- 
tecisti>  fr  iturua  to  allow  for  some  important  conclusions. 

Its  nearest  relative  vi  Area  Inttrigata,  Dunker,  and  at  the  first  glance  the  two 
■peelea  aoem  to  lieldentkBl;  on  further  CTMninati<m  it  will,  howerer,  be  seen  that 
there  arc  some  decided  differences ;  in  order,  howerer,  to  avoid  onneoessary  repeti- 
tions the  reiatiomhip  <rf  both  speoiea  will  be  dinonnnnrt  after  the  dtworiptiMi 
of  Ana  HHrigeta. 

Abca.  BisTBKiATA,  Duukcr,  PI.  VII,  figs.  1,  lo,  2,  2a. 

VtH,  Arm  tblrijfata,  Dunksr,  CVinch.  p.  87,  pi.  30,  figi.  i-S. 

1887-     ,.        ..       M»rtiD,  Bfitrig.  lar  Qaoiag.  Oil.  itlta,  uad  AtnL,  Vol.  III.  p.  2IM,  pi.  IIIL 
fig.  280. 

IftAtntmnrs. 

T..!.,rt!i.         h.\-:.t.  I./ff. 
Left  nira    .   H'iJ  mm.    .    'M  mm.  150 

Though  not  nafinquant,  well  preserved  valves  are  rare;  in  fad^  not  ft  rfngle 
intact  specimen  has  come  under  examination  and  the  chanoten  had  to  be  made  out 
from  combination  of  several  specimens. 

The  then  is  eqninlTek  etongste,  imgdkulf  tmpeaddal  in  dupe;  the  length 

exceeding  the  height  to  some  cvtont,  though  the  indo.x  L/II  is  not  very  large; 
as  far  as  can  be  judged,  the  ralres  attained  a  size  which  was  not  muuh  under  that  oC 
the  living  speoimen  I  ham  for  Otmpariaon,  bat  the  majority  of  the  lioaiil 
spccimona  arc  smaller  ;  the  shell  is  strongly  inflated  and  rather  inequilateral. 

The  umbo  is  stron^jly  tumid,  but  somewhat  flattened  at  tlie  top,  sitOCtfld 
considerably  in  front  of  the  middle  line,  rather  close  to  the  anterior  margin. 

The  pedal  ngion  is  short,  roonded,  the  siphonal  region  elongate  and  broadly 
expanded.  The  anterior  margin  la  abortt  slightly  convex,  almost  strai:,'ht,  forinin;; 
nearly  a  right  angle,  the  comer  of  whioh  is  broadly  rounded  off,  with  the  ventral 
margin ;  the  latter  is  xather  long,  slightly  rinnatad  iniSM  middle^  tnraing  abmptly 
in  dorsal  direction  at  its  posterior  extremity  and  passing  into  the  oblique,  convex 
posterior  margin;  the  cardinal  margin  is  long,  straight,  reiy  inequilateral;  the 
anterior,  shorter  portion  fcnming  a  slightly  obtuse  angle  with  the  anterior  margin, 
the  posterior,  longer  portion,  a  very  obtuse  angle  with  the  posterior  margin. 

A  slightly  indicated,  broadly  rounded,  ko^l  runs  from  the  umbo  towards  the 
posterior  comer,  and  behind  it  the  surfaoe  is  slightly  concave. 

TheoraianientalioneonBitoarWTBdiaiingiilM^iimfor^  the  whole 

surface,  but  owing  to  the  position  of  the  nmhn  the  anterior  onts  nro  mncli  slwrter 
than  the  jpoaterior  ones ;  the  riba  are  generally  speaking  broad,  flat  and  separated  by 
intentiees  nuaUer  than  their  own  breadth ;  except  the  hindmost  10  or  1%  alliiba 
are  split  np  the  whole  of  their  length  by  a  fine^  deep  furrow ;  each  rib  ap{)ear8 
therefore  to  consist  of  two  finer  onca,  whioh  am  iwtimlf'y  towards  the  umbonal 
region  a  little  granuloso. 


Ml 
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Hm  llgMiii«ntal  UM  ii  ttffumiij  long  and  Tei7  mmm.  (AnMtanotflie 

binge  not  observed,  muscular  scan  ntUiai  lasge^  diecfi^  MbIc 
Cftologiedl  oeettrrenee.— 

Zone  of  XytUa*  wMbttrkm,  tSoga. 

Zone  of  Meiosardia  metavulgaritj  Singn. 
Zone  of  Cancellaria  nartiniano,  Minbu. 
Zone  of  Faraeyathn$e»enitMt  Yenangyst. 
ZoM  of  Jmaplaffierimk  Umamomt  Toingjoaqg. 
ILetiMrle».—\i  already  pointed  out,  I  have  conyincrd  my^ilf  from  mmpririson 
irith  tho  liTing  Atea  bittrigata^  Duiiker,  from  the  Andaman  Islands,  that  there  is  no 
difference  between  the  reoent  and  the  Miooenespedmeins. 

The  only  difference,  if  it  may  be  ao  called,  I  was  able  to  disoetn  mi  * 
bit^hnr  index  L/II  in  the  living  spocies,  amounting  to  1"98 ;  there  are,  however,  some 
of  tho  fossil  specimens  which  must  have  had  an  index  quite  as  high  as  this,  ami 
I  would  therefore  not  put  too  much  stress  on  this  diffcronoe ;  another  difihtenoe 
would  be,  that  in  tho  living  Bpocimen  the  undivided  posterior  ribs  are  very 
much  broader  than  the  bifurcated  anterior  ones,  a  feature  which  though  indicated 
in  tiu  fosdl  speoimens  is  not  quite  to  eoosi^onons.  I  did  not,  bowerer,  oonrider  these 
dlght  dilTerenros  sufTK^iVnt  for  a  «p<wific  separation. 

The  only  spocies  which  oould  be  compared  to  Area  bittrigata  is  Arca  mettUtk- 
friffota,  and  it  will  be  admitted  thai  the  similarity  between  botti  species  is  very 
great;  there  is,  however,  a  good  distinf^uishing  feature,  the  oMcr  Area  mftabitlrigala 
has  •  larger  number  of  ribs,  viz.,  36,  of  which  only  the  anterior  13  to  16  are  split  up 
kngtiiwiae,  while  the  majority,  thai  is  to  nj>  fb»  90  pottoiior  libt  remain 
undivided.  In  Area  hittrigata  just  the  opposite  takes  place ;  the  majoriij  of  libe 
ia  split  up,  and  the  minority,  the  posterior  6  to  8  ribs,  rpmnin  iindividwl. 

In  the  description  of  Area  melabittrigala  I  pointed  out  that  during  tho  noalogie 
iUigefiC.^r0aUilrii0ia<a, wbenooly afew  of  tbeiaterloriibo  mie  bildmoted, this 
species  resfjmblod  •»  closoly  tho  older  species  that  thorc  is  apparently  no  doubt 
that  it  directly  descended  from  it;  the  tendenqy  of  evolution  would  therefore  be 
diMotedtowBidafbeUftnoatianof  fbeifiinarilyrim  UfuoBtioii  beglmdng 

vith  the  foremost  ribs  and  gradually  extending  in  posterior  direction. 

The  Eoeene  ancestor  of  ^rea  bi$lrigata  would  therefore  be  a  transversely  elongate 
Aemboidal  aheU.  bsTfaig  a  mnom  vrw,  »  reiy  slightly  dnrated  Tontnl 
and  numerous  flat,  rather  broad,  simple  ribs,  separated  by  linear  interstioes;  ii«  mdi^ 
call  this  hyphothetical  spedea  Area  frotobkMfoia  and  tba  line  of  erolutioii  would 
flMnfawbe;— 

Arem  pralM$M^U,  Oldor  TertiniBi 

Ar^mtMiiMgut^  Ukoano 
AremMMg^  UkomB lod nooDi 
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AiOA  (Awwmocabwa)  flMiHWAWA,  Qeo.  nor^  Pi.  TI»  flg.  8,  c-^ 


iMfUb  H*iglii  L.H. 

Only  ftn  isolated  left  yalve  has  como  under  examination,  but  it  affonls  sufTi- 
dently  ohaiactemtio  featuies  to  be  determined.  The  shell  was  most  probably 
slightly  ineqniTalTe,  inasmadi  as  laft  and  right  vtin  differed  Mmevhst  wifh  le- 
gard  to  their  ornamentation.  It  is  transversely  OTal  in  shape,  ibB length  boin^  some- 
what in  excess  of  the  height,  the  index  L/U  is  thecefoie  not  my  bi^ ;  it  is  moder- 
stelj  inllKtad  and  ntber  ineqiiibteisL 

The  umbo  is  slight^  iaflrtad,  ■bon^  TgtatagjBO,  ud  litealed  piMj  doae 
to  tbfl  anterior  nuugin* 

Th«  pedal  regiaii  »  reej  short,  obUqoely  raandedaff;  the  aiplional  region 
is  broadly  expanded  and  truncated. 

The  antOTor  margin  is  obliquely  ronnded,  foming  a  Tery  oMiLsn  atiirlc  with  ihe 
cardinal  margin,  and  passing  gradually  into  the  oonrex,  but  somewhat  oblique 
vnitnl  maigiB  ;  tha  latter  ia  strongly  turned  in  donaldirectioQ  at  its  poetoior  at- 
tremity,  and  passes  irradually  into  the  slightly  conrei  anteriorly  inclinnd,  post<^rior 
margin  which  f  onus  a  very  oblique  angle  with  the  <^*^'»*1  margin ;  cardinal  matgia 
long,  atnigbtt  iiioqdlalgml,  «ln  foitarfovporttiB  bd^ 

The  ornamentation  consLsts  of  about  25  rounded  nidinting  ribs,  sepnratad  by 
narrow  ooncare  interstioes ;  the  ribs  are  rather  strong,  and  each  bean  on  iU  top  a 
dialknr  fnnoir,  ^  edgee  «C  yiUA  am  swwwtimca  ibMi^  fnimmfay  tin  shape  of 
lecondary  filiform  ribs  on  the  primarj'  ones. 

Area  apparently  very  nanow.  Einge  and  internal  cbaraetea  notobierrad. 

Geological  Mnwtmue^— 

Zmdo  of  Fholas  orientalii,  Th^efal^ 

£efMrk$.-—At  the  first  gknoe  this  spedet  might  be  auttaken  for  either  Jrt^a 
(Anomaloeardia)  bmmeti  or  Jlrca  {Anomaloeariia)  tMtaldi,  as  its  shape  is  some- 
UiiDg  very  similar  to  that  of  those  two  species.  The  ornamentation  is,  howerer* 
different  ,  as  both  species  exhibit  grantilar  ribs,  while  the  ribs  of  the  species  under 
examinatiua  are  smooth,  except  for  the  concentrio  striae  of  growth,  but  f  unxnrad 
on  the  top. 

Ko  similar  spoeieg  has  b<vn  described  by  either  Professor  Martin  or  Mewrs. 
d*AxQhiac  and  Haime.  Any  of  their  species  which  might  be  similar  in  shape,  differ 
^Hddy  irifli  legaid  to  onaniflBtBlifln* 

I  am  unable  to  find  any  livini?  rclatire,  as  the  species  ia  not  sufficiently  well 
IfweofTcd  for  Buoh  a  purpose;  it  seems,  howeTcr,  probable  that  it  repieaents  a  type 
egriaaet  in  the  fKHflnt  fhuift  of  flw  LmIUb  Ooaaa. 
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The  ghell  is  almost  oiicular  in  shape,  thoro  being  no  great  difference  between 
length  and  height  aa  ii  auffldeintly  Ulaaifated  hj  the  aWe  flgona,  when  ttw 
Index  X/H  einksaslow  asl'Ol;  the  ralves  arc  sub-equilatoral,  strongly  inflakxl,  the 
thickness  exceeding  the  height  in  Bereral  instances.  Ihe  umbo  is  inflated,  in- 
ourrated  and  strongly  proaogTiie,  being  a  little  in  fnmt  of  'Ae  middle  Hm. 
Mai  aod  ripbonal  legiona  are  nearly  equal  in  size,  the  former  being  Ttnubiit 
the  latter  truncated.  Tlio  anterior  margin  foniis  .in  obtuao  angle  with  the  cardi' 
oal  margin  and  passes  in  a  broad  sweep  into  the  atront,'ly  curred  Tentral  marg^ 
whiob  is  hairdty  set  off  igeiaal  the  corred  po^torior  mar^n,  which  in  its  turn 
fDrms  an  obtu^fo  an;:lo  vrith  the  rectilinear  cardinal  margin.  Ati  ohxmc  keel, 
which  in  fact  is  only  well  marked  during  the  nualogio  stage,  runs  from  the  umbo 
loimds  the  posterior  oomer»  and  while  in  Drant  of  it  ifae  dull  it  uii£oRiil]r  and 
ilfongly  inflated,  it  b  slightly  concave  behind  it. 

The  hinge  consists  of  numerous  closely  set  teeth  of  which  the  older,  i,e.,  the  con- 
tial  onea,  aie  yery  small,  perpcndionlar  to  die  caufdiwal  iBaigiB»  il'hilo  the  yoonger, 

the  marginal  ones,  axe  laq|<er  and  obliquely  set. 

The  ligamental  area  is  long,  narrow  in  its  posterior  part  up  to  the  omboj 
largely  expanded  in  front  of  it  A  few  strongly  engiaTel  oaitilage  groovea  are 
Tidbla. 

Tho  muscular  scars  arc  strongly  marked,  the  posterior  one  mueh  lai^r  than  the 
anterior  one,  distinguished  by  a  smooth  surface  and  a  dark  brown  colour  from  the 
mnainier  of  the  inner  amboe.  The  pallial  impression  is  Btnog,  lathor  distant 

from  the  deeply  cn^nulated  margin. 

The  ornamentation  consists  of  29  very  regular,  radiating  ribs ;  these  ribs  are 
dnple,  angular,  flattened  on  the  top.  perpendiookr  at  the  sidae  and  were  apparently 
smooth  ;  at  least  the  state  of  preservation  docs  not  allow  to  say  whether  they  might 
not  have  been  granular,  but  if  80»  the  granulations  must  hare  been  very  fine  and 
esdly  rahhed  cff.  The  intanrtaees  wen  of  the  lame  Imadtii  as  the  libs^  perhaps 
dightly  broader  on  the  right  valve,  while  in  this  case  the  rcrorso  slio\ild  take  place 
«ithe  left  one ;  thediJbBnmis,  however,  hardly  perocptiblo,  so  that  to  all  appeunmcee 
the  omamentatian  of  boOt  talTsa  ia.  tba  lama.  Hw  intenttcea  wwe  oorend  with 
nnmerons,  ytitj  fine  ooooentrio  Uneau 
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Ofo(ogie«l  oeoumnce.— 

Zone  of  PmeatteUpiptdtm  fwvlaferAwMiw,  KtmM, 

Uemarh.—Th^n  sp>^ieflis  o.-ksil^distinguiahfld iNim lUtiie oflunliyita ' 
■hape  and  the  character  of  the  omamentatioii. 

It  has  a  rinfiar  mrl  of  riba  as  Arc«  (Seapkorea)  peelhtmU,  but  b  readily 
diatbipiished  by  its  circular  shape ;  on  thn  othor  hand  it  agrees  in  shape  wllh  u^rca  I 
(,^«<MM<(Man/la)  H^fOiiimBi  but  this  speciM  apparently  nerer  attained  the  aiae  vi 
Area  (Anomalooardia)  fawtiutt,  and  fhe  itbs  aKhoagh  bdng  the  same  in  nxnnbari 
differ  niat»ially  by  their  granulat<^d  appearance,  at  least  on  the  left  \  alv<>.  Itia 
obrioos  that  Area  {Ancmalocardia)  yateentit  stands  in  the  same  relationship  to  Are* 
{Amomaloeardia)  tnyointii  as  does  Area  (Anomatoeardta)  bvmeiiio  Area  {Anomah' 
9Urdia)  thenbaldi.  In  the  hitter  instance  we  have  seen  that  the  first  named 
ipecies  exhibits  only  a  few  anterior  i^ranular  ribs  on  the  right  valve,  wliile  in  the 
MOond  species  the  granulations  extended  ail  over  the  ribs  of  the  right  valro. 

to  Alia  iintmMW  we  notice  that  no  granuhitions  oaan  bo  mrtieed  in  Arom  (Am- 
malocardia)  yataemvi,  while  the  liba  of  tha  Icft  TalT*  Ma  atooogly  gnuudated  in 
Area  (Anomaloeardia)  myoeuM. 

The  seanaat  qpeeias  allied  to  it  woald,  peiliKpih  ba  Arta  fari^KwMmb,  d'Axeb.» 
vbich  is,  howeveri  easily  distingwiKhoJ  by  the  character  of  the  omamentntidn 

No  living  idatiTe  of  this  epecies  could  be  found  which  therefore  ropieeents  a 
tjpe  ezUiMt  aBMBg  tin  fanaa  of  tba  Indian  Ooeaat  but  iriikii  fvobaUy  liad  lie 
nanat  nbtiTe  in  dw  firnna  oE     Indian  Boaena 


(Aiiouaix)ca&i>ia)  utoeksis,  ipeo.  nor.,  PL  VI,  figs.  7,  a-e,  8,  a-c. 
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The  shell  is  almost  orbicular  in  shap^  the  hdght  only  slightly  exceeding  the 
bngdi}  iha  inias  L/H  ia  llienloro  -ntj  auuO,  and  among  tin  apeetmena  under 

examination  it  does  not  exceed  1-25,  but  tHnHtH  as  low  1 10.  The  valvea  are  Nub- 
equilataral,  a  little  oblique  and  strongly  MHnriwdj,  the  thinkimiw  of  both  valves  Vi^g 
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neorly  equal  to  tho  height,  though  it  seems  that  the  smaller  Talves  are  a  little  flatter, 
inasniiu'li  the  tliicknri'i'i  ri-mains  Considerably  below  the  height.  Tho  umbo 
though  iuilatcd  is  low  and  sti-ongly  prosogjric,  situated  somewhat  in  Iront 
of  the  median  line.  Pedal  and  siphonal  ngioiM  do  not  muA  diflier,  IIhm^  tib» 
latter  is  aODiflwhat  longer  and  slightly  concave  towai-As  tlw  cardinal  margin.  TIio 
anterior  maqpin  is  broadly  rounded,  pasaiug  in  a  broad  sweep  into  the  rounded 
Tental  nuogio,  vhieh  in  its  torn  gndndljr  ftmm  fait»  the  short,  ainig^t,  po*- 

tflrior  margin.  The  car<lirril  •tufirfrin  is  (■on'^irliTaMy  sriuiller  than  the  gl'MtlMt 
length  of  the  ralvo.  and  farms  an  obtuse  angle  with  both  antedor  and  poatarior 
maigina. 

Tin  hinge  consists  of  numerous  closely  set  t«eth,  the  oUec  ones  of  wUeh  tm 
rery  «mnl1,  and  pcrpnndicnlnr  t^  the  cardinal  JOBMgmi  the  yomgti,        tJie  enter 
ones,  are  a  little  larger  and  obliquely  sot- 
Hie  Hgamental  urea,  as  seen  from  above,  teems  to  he  dirided  into  tiro  regions ; 

flie  pfisterior  0Tit>  is  long  and  narrow,  bordered  by  a  st might  line  IfUdl  n-acheri 
flODi  the  umbo  to  the  postorior  extremity ;  the  anterior  one  is  abort  bot  broad, 
iMtdandlyaeurTedliiieeztendiDf  Iramiheimlmtotheaiiteriw  Afeir 

QHtilage  grooves  vi.sible. 

The  muscuhu  scars  strongly  marked;  the  posterior  shghllf  idkir  than  the 
tttenaronok  fialM  inq^nenon not  well  marked,  oloaetothe  deepfy  eraratated 
margiiL 

The  ornamentation  consists  oi  24  to  26  radiating  ribs ;  these  ribs  are  rery  uni' 
form  in  strength,  simple,  and  separated  by  interstices  which  are  slightly  broader 
than  the  ribs  on  the  right  valve,  wMle  the  reverse  takes  place  on  the  left  valve. 
The  ilifTcnmcc  is,  liowf\er,  m  sliijht,  that  it  is  hardly  pLirc^'ptib!!-.  On  the  left  valvo 
all  the  ribs  appear  like  strings  u£  beads  by  very  n-gular,  rather  deep  conoentric 
netdNf ;  itappaan^hdweyerv  thstdwiastlM  aealogieatagelhe  ribswene  aiBootbi 
the  interstices  arc  covered  with  numerous,  fine  concentric  lines.  On  the  right  valvo 
ouljr  the  anterior  live  or  six,  as  well  as  the  posterior  three  or  four  ribs  were  granu* 
kted;  the lemaindw exhfliited cnly dight itidleatfam  the intentieei 

are  oorered  irith  fine,  rather  distant  ooaoentxio  strin. 

Otological  oeeurrenee, — 

Zone  of  Area  Ihcohaldi,  Kama. 

.fimarik«.— Tliis  species  might  only  be  mistaken  for  Area  {Anomalocardia) 
tmseMsis;  flranantlieodienitkeaid^distiDpdBhedtiytiieoiUenl^ 

TtlTes;  from  the  former  H  difflen  chiefly  by  a  more  uniformly  inflated  shell* 
the  concavity  on  the  poeteddr  leglon  being  much  less  developed,  and  parUoular^ 
by  the  granulated  libs  of  the  kft  ralTe.  As  the  other  relations  have  been  mentioaed 
jB  tliediieiisaiono(.ir0B  C^iwaia<<fler<«a)  ywssesfe  it  ie  imasMwiy  to wgeet  Unem 

Ho  living  or  fossil  relatiTe  of  this  species  could  be  discovered,  wImqIi 
lefments  » tjfe  exM        the  trau  of  tbe  ladiin  Oenn, 
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AacA  (AcAB.?)  NAN.voDM,  K.  Martin,  PL  VII,  figs.  3,  «-/,  i,a-e. 


im-«t.  -Srem  mnmtm,  K.  IbrUn.  Briteig-  nr.  (W^r^-  Oat.  iUiont  nad  ImL,  V«U  UI.  p.  au.  fU  XIU.  SM. 
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The  shell  is  always  mnoh  longor  than  high,  the  index  L/H  varying  from 
1-70  to  2-01,  that  is  to  say,  the  length  of  the  largest  spwim-ms  is  twict;  its 
height  The  shape  is  nearly  very  leetangnlar ;  the  valves  aro  rather  flat 
and  inequilateral ;  the  umbo  is  little  inflated,  very  drjircwiofl  ami  aitaatod  in  hoot 
of  the  midillc  lino,  hut  somewhat  behind  the  first  third  part  of  the  length.  The 
pedal  region  is  shorti  attenuated ;  the  aiphonal  one  broad  and  elongated,  but  a  little 
•oneaTa.  The  anterior  maigiB,  whkth  fbnu  a  pdnted  angle 

is  obliquely  curved  backwards  and  sli-^htly  sinu.itorl.  just  below  the  hin^e  marjjin  ; 
it  peases  gradoally  into  the  straight  ventral  margin  which  is,  however,  slightly 
tbniated  in  the  middle;  the  straight  poatarior  margin  joins  hoih  the  cardinal 
m.irgin  anJ  fho  ventTal  raars^n  at  an  angle  of  90 ;  the  junction  is»  however,  rounded 
off  in  the  latter,  while  it  forms  a  sharp  comar  in  the  former  ease.  Tho  cnrrlinal 
tnai^n  is  feotiUuear,  parallel  to  the  Tentital  margin,  representing  the  greatest 
length  of  the  shell.  A  hardly  perceptible  depveirion  runs  finom  thevniho  ioiraida 
the  ventral  margin,  producing  a  slight  sinuation. 

The  ligamental  area  is  very  long,  but  also  very  narrow,  widening  out  a  little 
jnit  in  front  of  tho  umbo.    A  few  cartilage  graona  «a  iti  poatalor  pact. 

The  hi  HOT  is  Ion?  and  consists  of  about  60  snail  liiwlUr  teeth  which  decrease 
in  siie  from  both  aides  towards  tho  centre ;  Ae  postolior  two-thirds  of  tho  teeth 
an  cUiqudy  inelined  baeiEwaida ;  a  few,  the  smallest,  jost  helow  the  nmho  aie 

perpendicular  ;  the  anterior  third  is  slightly  incliB-xl  f.  ir\\  irds. 

Muscular  impressions  ill  seen;  peUial  impression  entire,  close  to  the  oianalated 
maigin. 

Both  valves  are  covered  with  about  30  radiating  ribs,  showing  an  angular 
section,  flat  on  the  top  and  perpendicular  on  the  aides  but  both  valves  differ  in 
that  regard  that  the  ribs  of  the  right  valve  are  narrower  than  the  interstices,  while 
the  reverse  takes  place  on  the  left  valve.  On  tho  pedal  region  of  tile  Am 
the  ribs  are  broadest  near  the  hin!:rn  line,  and  iTRulintiy  decreawi  in  thickness  towaids 
the  ventral  sinus;  tho  middle  of  the  8iuus  is  marked  by  the  thinnest  ribs,  and 
thence  fhej  inaiNaae  again  till  thsgr  Imve  teaohed  the  aame  aliengfh  .aa  thqf  were 
in  frtnt  on  the  aiiihenal  ngion.  In  fhia  ngaid  th»  liba  on  hoth  -ni-nt 

vs 
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tbe  aune,  Init  onring  to  the  itNiiigai  of  the  iHib,  IUb  featim  U  much  mm 
marked  on  the  left  than  on  the  right  ralrc.  On  the  left  Talrc  tho  ribs  are  croned 
hy  numerous  ooncentdo  linflB  pniduoing  regukr,  c<wi«wntric  ohMa^jr  aet  wrinkles  on 
tbfl  top  of  the  ribs,  and  fine  InM  in  the  intgntjeei.  On  tihe  fdre  the  ribs 
ifon  apparently  free  of  the  wrinkles,  or  they  were  at  least  csify  leebly  marked  and 
apparently  chiefly  on  the  anterior  ribs,  while  the  interstioea  CM  I'lfCk^  wUIl  na« 
merous,  M)motime8  a  little  irregular,  oonoentrio  stria). 

00oUffUmt  oetmrrenoe. — 

Zone  of  Area  theohaldi,  Kania. 

Semarks. — Its  rectangular  shape  distinguishes  Area  {Aoar  ?)  nauu  'det  at  once 
fnm  all  Hie  otbor  afMeiea,  ao  tliBt  these  ndata  no  donbt  m  to  ita  apedile  Identity 
eren  in  small  specimcna. 

Mo  similar  species  has  hitheirto  been  described  from  the  Indian  Tertiaries,  but 
Hnrtin  deaeribea  from  Jsts  a  apedea  under  the  name  of  Arw  mmnoiM  iritidt  ia 
apparently  idontical  with  tho  specimen  from  Burma.  The  shape  is  exactly  the  same, 
but  there  seams  to  be  a  slight  dififecenoe  with  regard  to  the  ribs,  inaamuob  at  Martin 
atatea  that  tbe  middle  onaa  «n  deeply  Infuoato.  Owing  to  the  etito  of  jnaerratiaa 
I  hare  not  been  abk>  to  obaerre  this  feetare  in  any  of  my  vpeeiman^  but  theie  are 
indications  which  render  its  presence  highly  probable. 

It  ia  remarkable  that  none  of  tho  living  species  oomes  anywhere  near  to  Area 
MiHwdea,  •  type  .irhicih  \m  a^penntty  died  out,  amen^  the  ^una  of  the  Indian 


Ama,  (Barbasu.)  batatiana,  K.  Martin,  PL  YII,figt  6, <|,  *4, 
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This  is  a  small  species  which  apparently  does  not  attain  a  size  of  much  orer 
8  mm.,  ila  shape  ia  tmpedfoirm,  tnaareraety  elongated,  the  length  ahraya  exeeed- 

in?  the  h(>ii!;ht  considerably,  as  is  inilicatoil  by  tho  index  L/il.  The  ^hcll  is  rather 
flat  and  subequilateral,  the  umbo  being  slightly  in  front  of  the  median  line.  The 
nmbo  ia  pointed,  depressed,  somewhat  flattened  on  the  top  and  inonrrated.  Pedal 
region  short,  nmnded ;  siphonal  one  short,  truncated.  Avaiy  shallow  hardly  perceptible 
depression  nine  from  tiae  umbo  towards  the  ventral  margin ;  a  keel  which  runs  from 
tiie  nmbo  to  flu  poatanior  comer  rarics  greatly  in  sharpness,  in  aU  specimens  it  is, 
howeror,  well  martod  at  the  umbonal  region ;  in  some  of  the  specimens  it  becomes 
vmisded  4ud  diaippeiii  entirety,  vhile  in  (he  var.  evrif^  it  jemaina  well  defined 
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and  sharp  tbrougboat.  Bmootii  nbt  diiliiigaish  ihia  tpeoiw  fiuity  from  aD  tbe 

others. 

In  front  of  the  keel  the  anrboe  !■  aUghtly  but  uniformly  inflated,  behind  it 
it  is  deeply  ooQoaTe.  The  anterior  margin  which  forma  an  obtuse  angle  with  the 
o^tnal  is  broadly  loonded  and  paaaes  under  a  rounded-off  corner  into  the 

straight  ventral  marpin  ;  the  straight  but  oblique  jwsterior  maririn  joins  the  former 
at  a  pointed  angle,  the  corner  being  rounded  oil,  and  the  latter  at  an  obtuse  angle. 
Cardinal  margin  straightt  considerably  ahorter  than  the  greateai  length  of  the 
tiItd. 

Hm  hinge  oonaista  of  not  very  many  small  lamellar  teeth,  which  are  arranged 
in  a  eorred  Hiw,  tbeanterior  and  pootertor  teeQi  wbloh  an  obBqiiely  set  behif  tho 

largest.  Li^mental  area  Idul^  and  ri.irniw.  ^ruscnlar  scars  comparatiToly  large, 
but  ill  aeen.  l^ifMgin  miautely  orenulated.  The  ornamentation  is  the  same  in  both 
▼tlTei  and  oonristB  of  mmmm  Tery  fine,  iOifoirm  ladiating  ribs,  whidi  are  equidis- 
tant, but  apparently  much  more  closely  sot  on  the  right  than  on  the  left  valTO. 
Towards  the  margin,  finer  ribs  are  intercalated  in  an  irregular  way  between  two 
primary  ones.  In  some  speoimens,  apparently  the  var.  earimaia^  only  mimeroug 
zegnlar  coneentrio  libi  oioHliw  radiating  ooMbprodiiaiiig  a  minnlegnn^ 

point  of  intorsi'<:'tion. 

Qeologioal  ocourrenoe, — 

Zone  of  Aro»  tkeoMH,  Kama. 

Zone  of  P/iolat  ori/'ntalii,  Thayotniyo 

Bemnri*.— It  seems  at  first  not  reiy  commendable  that  two,  to  all  appearances 
vny  dilhirant  Tarietiea,  ahonld  he  inolnded  under  a  oamnum  name,  hot  although  my 
material  is  very  scanty  I  can  fully  corroboratfl  Prof.  Martin's  statemaal,  Tht  chief 
difference  n  ^ts  in  tho  formation  of  the  keel,  which  iarery  sharp  in  the  var.  eoriM/o, 
giving  it  quu<^  a  peculiar  appearanoe.  In  the  nonnal  Tariety,  or  at  least  that  form 
which  I  consider  as  the  normal  variety,  the  keel  is  only  visible  at  the  """Vmal 
m^on,  afterwards  it  becomes  effaced  and  the  posterior  region  v^-hh-h  has  been  10 
neatly  set  off  in  the  var.  earinata  becomes  mer]^  into  the  general  surface. 

It  should  be  mentioned,  at  least  as  far  asoan  be  judged  from  the  Mttafy  — ftflrial; 
that  the  f^jieoimons  from  Burma  show  tho  samo  peculiarity  at  fhoM  from  Jun^ 
namely,  that  chiefly  the  elongated  specimens  are  carinated. 

Tbeneamet  fdatiTwot  tide  spetoea  are  miqiieitionabljr  JrtmtfmmrMtn,  Baera^ 
•ad  jirca  DCulptUin,  Reeve,  two  species  living  nowadays  at  the  Philllpiiiea; 
the  fovmer  has  also  been  found  near  Singapore.  As  I  have  no  ajpeoimena  for  eom- 
parison,  and  as  Reeve's  flgura  are  not  sufficient  tat  such  minnte  distinction  I  am 
unable  to  say  to  which  of  tlio  two  spe<^ies,  which  apparently  resemble  each  ethw 
gfBatly»  Area  btAavitMa  is  closer  related,  the  more  so  as  perhaps  ^r^a  tenebrica, 
Tbaan,  and  Aw  maoteetto,  Beere.  tlw  latter  pvobaUy  aomsponding  to  the  var. 
Mrwafay  ahould  also  be  taken  into  consideration.  It  is  noticeable  that  most  of  these 
apeuei,  one  of  which  is  probably  tho  descendant  of  Area  (Barbatia)  tataviana,  live 
Bowalaya  in  eastorn  aoas,  while  this  type  is  extinct  among  the  present  fauna  of 
tlw  Indiaii  Ombs* 
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Aaok  (Scathabca)  PBETHBK«n,  d'Arohiao  and  Baim,  PI.  TH,  &g.  9,  a-e. 


JUn.  jtrtftknuU,  d'  AibMm  md  Ottmt,  Itm.  «afai.  tow,  in  jwin  ^riBd»p.Sa3»pl.XXlI, 

Mbarurkmkm?. 


(«)  Bight  TaNiiL 

lb)  Left  t*It(. 

Hi'lKht. 

L/H. 

Hfiiilit. 

TlilelmMi 

L  L/n. 

3i>2  mm. 

.   24  2  mm. 

113  luiu. 

.  1-24 

2&'3  msa.  * 

P  mm.  . 

P  mm. 

.  T 

2<V7  ,, 

.   24  0  „ 

.    li>2  „ 

.  lU 

2t-7  ,. 

IK'S  „ 

8.3  „ 

.  1S3 

US  . 

.  «l-8  ., 

.  „ 

.  I'U 

ma  , 

1C2  ., 

6-2  „ 

.  117 

l*t  . 

.  in  . 

.  114 

14  3  ., 

S6  ^ 

.  1-28 

J84   »  . 

14-4  „ 

S'6  . 

.  127 

The  length  of  the  rbomboidal  shell  exceeds  the  height  to  a  small  extent  as 
vill  be  sen  tvomtlMaboTe  indices  l/H;  the  difrerancebcfaig  however  not  veiyUi^ 
Both  vdres  ar«  strongly  ^bbnus,  the  point  of  hi<;hest  infLnlion  being  below  the 
umbo  in  the  posterior  legioa  of  the  shelL  The  umbo  is  low  and  depreoed,  some- 
what flattoned  on  the  topt  dtnated  doae  to  the  aatorior  Buur^n.  A  titnog,  thongh 

obtuse,  keol  nms  from  Ihi;  nmbo  to  the  poslfrior  comrr,  in  front  of  Trhioh  the  TatTO 
it  Qni£ormly  inflated,  while  behind  it  the  surface  dips  steeply,  and  is  slightly  eonetrn. 
The  pedal  legion  is  ftry  ahoit,  eomtraoted ;  the  ttphoBal  one  broadly  expanded. 
The  anterior  maigiii  ii  shortly  rounded  and  forms  nearly  a  right  angle  with  the 
hinge  line  passing  in  a  broad  sweep  into  the  nearly  straight,  bat  ruy  oblique 
ventral  margin.  The  porteiior  margin  which  ia  slightly  curved,  fanm  an  oblique 
UPglw  with  the  cardinal  margin,  and  a  right  one  with  the  ventral  maii0D,  the 
corner  of  junction  bcin?  roundod  off.  The  ligamental  aiaa  ia  long,  and  onmpsia. 
tively  broad,  cartilage  grooves  numerous. 

ffingelflogiaxtaBiding  over  iiie wliole laogtii  ofiiiaUnge  maj^in,  and  ooa- 
giRting  of  nunienjus  teeth,  the  central  ones  of  which  are  very  small  and  perpendi- 
cular to  the  hinge  line.  A  very  few  at  the  posterior  and  anteriw  extremity  are 
ohUquely  direoted*  and  ezoeed  tte  otiiete  greatly  in  length. 

Anterior  nmaBOlar  aoar  rather  small,  posterior  one  lari^fo ;  pallia!  impression 
strong,  dose  to  the  margin,  which  is  deeply  oienulated.  The  surface  is  covered 
with  89  to  40  radiating  ribs,  whioh  are  eomeiriiat  broader  {haa  tile  intentioes  on 
the  left  valve,  while  they  are  slightly  namnrer  on  the  right  Talvc,  though  the 
(lifrerenec  is  hardly  perceptible.  The  ribs  are  of  uniform  stongOi,  flat  on  the  tojv 
angular  and  are  apparently  smooth,  at  leaiit  for  the  greater  park  of  their  length ;  on 
the  anterior  ribs  of  the  left  trIvb  and  probably  also  on  the  posterior  ribs,  a  longi* 
tolilial  punctiinxl  line  was  engraved  indicating  an  indistinct  bifurcation ;  the 
ribs  appeared  indL'itinctly  bipartite  towards  their  ventral  extremity. 
Withvegaid  to  the  right  vail?e  I  amnnaUa  to  eay  whetinr  it  exhibited  the 
same  feature  or  not ;  if  I  am,  howenar,  not  miatalnm,  only  a  fey  of  the  anterior 
libi  poeaessed  the  longitudinal  furrow. 

OedtogUtal  eeetn^reneff— 

Zone  of  ParaUelipipedum  prototortiiogtim,'KMnak, 
Zone  of  Fliolcu  orienialit,  Thayetmyo. 

/a>narJt«.— The  ■p^TT'™  wMiJi  liMia  ftnumo  niAg  *¥iMW<i>a«fln  aim  aXl  umiMih 
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«om>  tiMtt  I  liad  the  greatest  diffloultj  in  diooreHbg  the  minute  omamBiitltioii 
of  the  punctuate  lino  on  the  anterior  ribs.  I  hare,  however,  satisfied  myself  that 
this  is  actually  the  case,  aud  as  the  shape,  the  number  and  the  general  character 
cf  the  xflw  (nlljr  aipne  with  the  dmiriptlim  Itom.  d'Axohiao  «ad  Haiaw  gtf  of 
thin  s|M-f'ii's  T  hnvr  not  besit.itfyl  in  idflnti^ing  the  ipeoliiiaM  from  Bnmik 
with  Area  peetkentit,  d'Arohiac  and  UaioM. 

Vnm  all  the  other  Jrem  {SeaiAarem\  peethtinta  is  eaaily  dittfngniahBd  ita 
riiomboidal  Nhapc  and  its  seemingly  smwth,  very  uniform  ribs. 

No  living  relative  at  thia  a^iaa  oould  be  diaoovered  among  the  fauna  of  the 
Indian  Oeeaii«  and  it  k  imdoabtalilB  that  ft  npwanta  an  eztinet  tfpb,  iriiidi 
irobahlj  had  iti  neanat  nlatirfli  inifliiig  the  EMma  o(  the  Lidiaa  Eoonta. 

9.  Qfloni :  PARALLELIPIPBD17M,  Klain. 

Thh  peculiar  genus  is  said  by  Messrs.  Adams  '  to  includ«  two  living  species 
only,  vie.,  Area  {PonlleUpiptdum)  temitoi  la,  Lmk.,  and  Area  {Farallelipip«dmm) 
tortuota,  Linn6.  a  view  which  baa  hnn  accepted  by  moat  authors.  Plieher'  oorrectlj 
remarks  tlmt  a  third  species,  Parol lel^p^^tium  kurrachen*i$.  d'Arcltiac  and  Haime, 
must  be  added  to  this  number,  but  as  nay  here  be  stated,  this  speeies  does  not 
occur  in  the  Eocene,  as  flscber  was  led  to  i^uppotie,  but  in  the  Oajian  bed 
of  Western  India.  Parallelipipedum  prototortuotmm  from  the  llioosne  of 
Burma  comes  in  as  the  fourth  species.  80  far  as  we  know  the  fossil  representatir^s 
are  restricted  to  the  Miocene  of  India  and  Burma,  wlkiie  the  living  onea  inhabit 
the  Cbioeseaeaa. 

Thf  Vis'iU'g  ParalleUpipi'dtim  toriuo$um  comes  closest  of  the  two  to  (he  fossil 
Parallelipipedum  prolotorlyotum,  but  it  is  easilj  distinguished  by  its  larger  size 
and  by  the  aemted  ked  of  the  poBterior  rrgNin.  If  I  an,  bowofer,  noi  very  nmeh 
mistaken,  at  least  to  j.jdgr  from  Itt^evt  's  Agure,  as  I  have  no  specimen  of 
Area  tortuota  for  comparison,  the  yonog  specimens  of  this  speeiee,  in  which  the 
keel  was  not  so  markedly  developed  as  in  the  full-grown  indiridnal,  exhibit  % 
lemarkablu  likeness  to  the  Mioeeae  species,  in  pattioaiar  with  regard  to  shape 
and  the  difference  of  sculpture  of  anterior  and  fiosterior  region.  In  the  living 
Area  torluata,  as  well  aa  in  the  fossil  ParalUU/Hpedum  protolertmveam  the  pedal 
Ngion  exhiUla  tut,  ekasly  set  flliftein  lib^  whidh  heaano  naar^  ellMed  <to  the 
siphoasl  region. 

Taking  all  the  chief  features  into  consideration  I  dare  say  that  I  am  not  very 
aradi  mistaken  it  I  ooosider  P«r«{Mip<^stfMi  jMvMorAwfiMias  the  predeesssor 

of  the  living  Faruttelipipedam  Hrtuoaum.  Tliia  ^nos  would  have  first  made 
its  appearanoe  in  the  Miooeoe  of  Western  India  and  Burma,  and  liaving  died  out 
in  the  Indian  Oeean.  to  Rstrfeted  at  the  |n«a*  tiaw  lo  Ao  OUas  teas.' 

■  Oanei*  of  B«<«Dt  Motlmos,  p*|C«  (ML 

>  Wilib  tkU  is  la  tilt  p.«M  I  {mod  ■inmg  lb*  fgMSll  llM>  tlw  Mi'lcnn  eo*it  eollMUd  \,j  Dr.  BlMfurd 
iH>ii»m  wMiik  mm  to  U  jfcstiwl  with  PtnMiftUim  jirtWiHrtMW— ;  Uis  iiiociw  bi*  itenfm  mHte4  qi  !• 

f  •ttsiNM^r  ii  tiM  FHiita  wr> 
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VSQvmnTDOsnv,  spec,  nm^  PL  VII,  figs.  10.  a/,  11,  a-/. 
MBAavButnn. 
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(B)  Ditto  ditto  to  liinpe  mari'in. 

SheU  sabequiralTe,  ioequilateml,  quftdranguJar,  twi«ted  in  &  Tery  peculiar 
wnf,  eomad  with  anmeRNM  flao  ndfatio|f  iHm. 

(a)  £t>U  MIM« — Thi>  ria;ht  Talve  is  always  oonsldorably  longer  than  high  ; 
Dm  aboTO  figom  irUoh  have  beea  taken  from  well  preserved apacimens  only,  provo 
(hat  tiM  bdos  I/H  railea  ooniUerablj,  fha  lowest  Bgore  olioerred  being  l'i6, 
the  highest  1*75,  that  is  to  aaj,  the  length  may  rary  from  less  than  1}  times  to  If 
times  the  height ;  the  STerage  being  1-62,  eight  of  the  above  number  being  beloWt 
■even  above  the  average,  one  only  representing  the  average  index. 

It  ia  therefore  obvious  that  the  sh«|ie  of  the  valve  ia  somewhat  variable 
although  the  general  outline  remains  the  same.  Roughly  spcakin?,  itR  shape  is 
aub>quadrangular,  but  very  inequilateral ;  the  pedal  re^^on  ia  short,  rounded,  the 
Optimal  «M  bioadlf  olongat*  and  tranoaied.  The  Mniuleil  anterior  iiMnglii» 
vhioh  forms  nearly  a  right  angle  with  the  cardinal  margin,  passes  graduaQj 
into  the  straight,  but  slightly  tbuigtad  central  margin,  which  runs  in  an 
oWlin  dInctfoB  tomlng  an  angle  of  a^Hwt  with  the  eardioal  margin. 
The  posterior  margin  is  straight,  and  forms  an  angla  of  about  9f)°  with  both 
eerdinal  and  ventral  margin,  the  corners  being  rounded  off ;  the  cardinal  margin 
whiob  ia  iMtiUnear  nearly  equals  the  greakak  Imgih. 

The  unbo  it  HUl^  woMirbat  inflntiA  and  depmMd,  dtmtod  in  tha ) 
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Ihiid  ot  length.  Tli»  valve  is  modentelr  CvmU  in  iti  snterinr.  aligbtly 
ooDOMiT*  ift  its  posterior  region.  A  stroDg,  but  somewhat  obsoarely  defined 
Munded  luA  aoaompanied  in  front  by  a  8hallov  f unow,  rone  from  the  umbo 
towards  the  posterior  corner,  gradually  flattening  In  rentrsl  direction.  The 
postsro-Tentral  part  of  the  tsIto  it  tongue-like,  elongated  and  twisted  inwards 
in  such  a  peculiar  waf  that  setn  from  aborc^  it  fonns  an  angle  of  about  60*  with 
the  cardinal  line. 

The  HgMBMBtal  am  la  nrj  long  and  weeedlngly  naatm,  eaddfaittng  a  feir 

engrsTed  lines.  The  hint^o  is  strong  and  consists  of  numerous  lamdl  ir  teeth  arranged 
in  two  gcoapst  wbiob  are  Ijing  in  two  different  planes.  The  anterior  group  being 
theamaller,  eonststeofahoaftlStaethtdeowasiDgia  length  in  posterior  direationt 
and  being  obliquely  inclined  forwards.  Tlie  posterior  group  of  about  double  the 
length  contains  80  teeth  inclined  backwards  and  deor easing  in  siae  in  anterior 
direction,  the  point  where  both  sols  meet  being  just  below  the  nmho. 

The  Borface  is  eorered  with  numerous  fine,  filiform  radiating  ribs,  separated 
by  interstices  of  more  than  double  the  breadth  ;  their  number  is  increased  hj  the 
somewhat  irregular  intercalation  of  finer  ribs  in  the  broad  interstices.  Fiao 
state  of  gwnrtb  are  seen  all  orer  the  whole  surface,  but  towards  the  margin  theif 
become  coarse  and  oloaaly  sat,  nnderiog  tha  vential,  hot  partieuladj  tho  posterior 
margin  lamellar. 

The  mntoalar  soars  are  large,  tbe  ptlUal  impression  sharplj'  defined,  the  edges 

levelled. 

(6)  Z^t  valve,— hi  tbe  left  valve  the  index  Ljll  varies  from  1*41  to  1*87  j  tha 
average  being  1*50 }  altbonglt  the  length  of  tbe  left  valvo  maj  ahdcto  less  than 
times  its  height,  it  may  rise  to  considorably  more  than  1}  times  its  bei<flit ;  the 
above  figures  seem  to  indicate  that  in  the  aToiage  the  indax  L/H  is  a  little  smaller 
than  in  the  right  valve.  Among  the  above  speoimeos  9  am  above  and  11  below 
the  average,  which  may  perhaps  account  for  the  small  discrepancy. 

Of  course  the  shape  of  the  valve  is  variable,  but  seen  from  ahoro  it  generally 
appears  to  be  triangular  owing  to  the  strong  twist  of  the  anterior  portion.  The 
featoies  off  tha  nargbs  an  tiio  aame  as  in  the  right  valve,  but  iha  left  one  la 
much  tnorp  inflated,  and  the  posterior  keel  broad  but  ill  defined,  as  well  as  the  de« 
pression  in  front  of  it  is  broader  though  shallower.  Instead  of  the  posterior 
portion  of  tbo  valva  bebg  twisted  as  in  the  right  valve  the  antscior  one  is  bb 
stron^^ly  twii'tcd,  that  it  forms  sometimes  nearly  a  right  angle  with  thollioga  liaOf 
the  anterior  group  of  teeth  being  nearly  flat  when  seen  from  above. 

tChe  binga  and  other  internal  featuea  ana  the  same  as  in  the  i^ht  valve. 

The  ornamentation  consists  of  numerous  filiform  radiating  ribs,  whbb  an, 
however,  stronger  than  on  the  right  valve,  in  such  a  manner  that  the  ribs  are 
broader  than  the  interstices.  The  former  become,  however,  nearly  eCFaoed  on  the 
posterior  region,  when  they  are  only  Indistinctly  seen.  The  biteroalated  finer 
ribs  are  well  marked  ;  in  the  interstices  numerous  fine  and  very  regular  striio  are  to 
be  seen  producing  a  kind  of  fine  lattice  work.  Coarse  lamellar  8tri»  of  growth 
baoome  amMcoaa  tomMh  tha  naigin. 
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The  test  is  oompantirely  tbia,  Taryiag  from  0*915  mm.  to  1'28  mm.  In 
Uuoilmen. 

Qeologieal  occurrence. —  , 
Zooe  of  i'arallelipipedum  prototortuotum,  K.ama.  r 
JSmmtI*.— At  the  ftnt  ghno^  pvttfloUurly  vImh  eomiMnd  irith  Mamk 

d'Arcliiac  and  Ilaime's  figure,  it  might  appear  that  this  species  is  identical  wit!i  Area 
kurracheiuu,  d' Arob.  and  Qaime.   I  have,  liowevw,  compared  speoimens  from  Sind 
iritii  tiMMtt  bam  Barma  and  oonvlnoed  mywlf  that  Uw  lattw  nprewnt  s  diJEnoit 
filMi   ^rca  iurracA«n«i»  is  oC  much  larger  size,  more  regularly  rectangular  in  shape 
■nd  much  len  twisted  and  the  ribs  ace  much  ooaner  than  thoM  of  JPartUlelifipedim . 
prototartaotwn  ;  in  feet  th«  whole  hahitas  of  thia  species  proves  that  it  is  oloBer. 
related  to  Paratlelipipedum  temitortutn  than  to  Farallelipipedum  prololortuomm,  ■ 
As  already  pointed  out,  the  latter  bears  a  close  relationship  to  the  living 
ParaUelipipedum  torttio$um,  wbioh  is  probably  the  diieot  descendant  of  the 
lliftofliw  spprica. 


8.  QflDiM:  OUCULLABA,  Tiainswir. 
QmohLAM^  PBOwoMmiTntmAts,  ipeo.  noT«  SL  Yin,  llgs.  1,  t. 

lt%kt«dM  .  man  iMu.  liN 

The  shell  is  tiapeioid  ia  shmM^  kogth  aad  height  beiiig  appHeaf^  «9nal} . 

the  iudex  L  11  is  then  f  >r.3  vety  sioall*  probaUf  not  mnoh  ahoTft  1 ;  JM;  is  rtioiigij 
inflated  and  ioequilateiaL 

The  nmho  ii  tumid,  iaeorvated  and  pwsugyrie,  dtoated  slightly  in  (rout  of. 
th0  middle  line. 

The  pedal  region  ia  short,  high,  obUfuely  rounded ;  the  aiphonal  t^giop  is 

short,  high  and  truncated. 

Tbe  anterior  margin  is  loag,  oblique  and  convex,  passing  gradually  into  the 
rather  short,  slightly  convex  ventral  mart,'in  ;  posterior  mnr;^in  lonij:,  oblifjiio, 
forming  a  sharp  angle  with  the  ventral  margia  ;  cardinal  margin  long,  straight, 
forming  an  obtoae  angle  with  both  aateiior  and  posterior  margins. 

A  sharp  keel  runs  from  the  umbo  towards  flm  ptlslnriOf  OOaW}  hellind  it  Ilia 
surface  drops  steeply  and  is  slightly  conoave. 

Asfhrascanhe  seeii,owiAgtothiBimUier«onistate«f  thadttUt  th«  nolhoe 

-(ras  covered  ^ritii  nutuerous  beoid,  iat^  wdtiMiig  tibs  iriuoh  8IB  lepamtsd  bj  daepllf 
engraved  linear  interstioea. 

Hinge  not  well  seen,  hot  the  horiiantal  teeth  at  its  posterior  and  aaMn 
ntamiify  distinctly  exposed. 

Intenal  ebaracters  not  ohssETed. 

QMlfgkal  eccurrenoe^ 

Hocison  anltnoiwB.  Tbt^tllmptt 
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Beatarki. — Thero  can  bo  no  doubt  as  to  the  J^fncric  position  of  this  speciefl, 
beoauM  the  horizontal  toetli  at  either  eztrotnitjr  prora  that  it  it  •  tjrpical  CiutiUaea. 
Tb«afem6ocbaxuabmwM,lmnim,uoiy^  Iwoane 
tmly  two  epeoimpna  hara  been  found  which  are  rather  strongly  weathered. 
The  TalnaUe  charaoten  of  the  sariaoe  omamaitation  oould  therefore  only  partly 
1w  BMda  oat,  by  whieh  the  diwiMkni  of  «he  s^tionahip  of  thia  spcoiee  wiU  be 
laflnenoed  in  somo  way. 

It  ia,  however,  certain  that  it  differs  by  its  oraamentation  from  CueHllnea 
frwuitua,  Jeoas ;  Che  lemaliiing  two  species,  C.  eoneomerata  and  C.  auHculjfera,  are 
by  some  authors  considered  bs  identical,  a  question  which  I  do  not  want  to  ArAii^, 
The  identi&oation  of  the  fossil  spncies  is  diprefore  somewhat  difficult  •,  from  compari- 
■on  with  a  speoimea  determined  as  Cucullaea  oonoamerata  from  the  Indian  Ooean, 
I  have,  howerer,  ocAffDoed  nynlf  that  it  ia  eertaioly  the  luavert  lelatiTe  to  the 
fossil  spocies  ;  it  seems  to  differ  only  by  a  larjfcr  size  an  1  a  gomewhat  roarsiT  orna- 
mentatian,  a  feature  which  ia  quite  in  harmony  with  similar  obserTationt  made  in 
othorapeoiM,  I  thenfore  pnfened  to  deaerfbe  it  under  a  neir  name. 

TJtifli  r  fhn  namoof  CMullaeaauricuHfera,  Martin  describes  a  species  from  JaVft 
which,  il:  not  identical,  appears  to  be  ehisely  related  to  the  Burma  species,  but  I  ques- 
tion whether  itie  really  identieal  with  the  VMag  OveulUtea  auriouli/era.  I  rather  feel 
iiu.-]iii('d  to  think  that  the  fossil  species  diiTera  by  agenerally  smaller  shell  and  a  mow 
delicate  onanieiltataon  from  the  robust,  living  Cucullaea  auriculi/era,  a  feature 
whleh  ia  ebvioaa  when  Martin's  figure,  as  well  as  that  of  the  species  here  described  are 
compared  with  Rpore'sflgara  I  have,  boira?w.n>  doabt  that  tbn  naalogic  atage  of 
Cuculhea  auriculifera  must  have  reiwmhl*^:]  so  closely  to  the  fossil  species  that  it 
seems  unquestionahU  that  it  has  developed  from  that  species.  Its  taller  size  and 
the  somewhat  coornr  emameatatioii  wooM  be  quite  in  hamony  with  tiie  aimilar 
tendency  of  evolution  observed  in  other  spccios. 

If  the  view  of  the  identity  of  CuevUaea  auriculifera  and  Cucttilaea  eoneamerata 
ibonld  held  good,  flie  epeoiea  bva.  Java  and  Bnima  wodd  thanCoce  be  identieaL 
Ihls  question  can,  bowovcr.onlr  b*  Ntttad  ^aooBfantiTa  atodj  flC  thetwo  aboTs. 
BMutioned  teoent  speoiea. 


Qenni :  NUQULA,  tanuurok. 
The  description  of  the  apeotea  belonging  to  flila  genua,  at  leaat  the  foiin  ooea, 

Buffers  a  great  inoonsistenry,  inasmuch  as  numprous  pal[Rontologiat$  up  to  quitfi 
Moeotly  termed  the  posterior  (siphonal)  region  of  the  sheil  the  **«nteliar  "  one.  and 
aiMeera^ 

B-eere  in  his  monograph  of  the  genus  yncnla  has  already  stated,  "posterior  side 
•bortfr,  with  apioea  turned  towards  the  poaterior  side,"  and  Wood  in  hia  moDQgrapb 
flf  lh«  liDoaM  Uvalm  of  Bnglaad  aaya  «a  paje  KM,  "ia  Chii  sanm  itiaeOa 
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difficult  to  determine  in  desoriptioiu,  wbioh  part  It  fatended  for  fbe  'aBfofar'  M 
fliat  twrtIB  k  Applied  fometimes  to  the  shurkr,  at  others  to  the  longer  division  of 
the  shell.  It  is  therefore  quite  obrious  that  that  part  of  the  shell  which  has  been 
termed  'lunula'  by  those  palieontologlBtn,  oonudering  the ahorteriegioa the  anterior 
one  iaoothomolagoaa  totke  Immla  of  otheir  UTalres  bat  to  tii«  ewmtoheoii,  and  9te* 
9er$d*' 

Ab  the  terminology  of  the  shell  is  taken  from  the  position  of  the  animal,  the 
laRiig«*aDteri(v'*siid*po«tflrior'*dioiddhe«trieQyBppU8dtot]^  parts  of  flw 
ahell  towards  which  the  pedal  and  sipbonal  side  of  the  animal  is  turned. 

I  shall  th«nfor9  term  the  shortor  region  the  "  posterior  "  one.  and  call  irith 
Tisher,  Bernard  and  others  Ihe  umlw  *' opisthogyrio,"  if.,  tamed  in  poatarioir 
direction. 

So  far  two  speeies  are  known  lioia  (be  Kiooene  of  Barm*  irhUsh  otn  be  dutm* 
goished  in  the  following  way 

A.  Vmio ndMiatnl.  MsnMsaa  acl  Imih ahiliUu  ttsamtss  sMsi  d^tmd  ngiss 

tdscably  \<mg. 

*  1.  f/ueula  aleoeii,  NoetKog^ 

B.  XhOm  twnini,  fsoHduM  aii4  larak  a«t  sbistdl,  siptaal  ngim ihgrt. 

S.  Xv'CMt't  f.hi'yr'iiHi,  spoc.  nov. 

No  living  relative  ooold  be  discovered  of  Hueula  piagreiana  wbioh  uoquestion- 
aUy  represents  a  type  eztmot  amon|f  the  fcuns  of  the  Indian  Oomh.  Ob  Ilia  ofbev 
band  A'ucula  alcocki  seems  so  closely  related  to  the  living  JViawla  wmmhlgU, 
Beere^  that  both  species  might  he  almost  oonsideied  as  identioal. 

BVODU  AMOOK^  KoetUog,  n.TIII(fiRi.8,fl-44»d«,5,0a, 

IM.  JRMVb  «ImcK  NoeilaK,  M»r.  Fom.  U.m  Mior.  of  Vpftt  taWi  lUu,  fl«Rk»  fcnv  sl  Iblll^ 
VaL  XXYII.  pk.  1,  p. «.  pL  I,  figB.  5-7. 

UEASCWiuiTa. 

iMgU.       Btlgiit.  Ii/B. 
Xnlliiln  ,  IHWB.  .  Ulmm.  .  1« 

The  shell  is  trigonal  in  shape,  inequilateral,  transversely  elongate  and  consider- 
ftUykmger  than  high,  but  rather  flat.  The  umbo  is  pointed,  but  low  and  depressed, 
opisthoolioieaiiddtaaiedlntbe  posterior  third  of  the  length,  i'edal  region  elongated, 
eUiptieally  rounded,  siphonal  region  short  and  attenuated.  Anterior,  ventral  and 
posterior  margin  form  abroadourre,  which  joins  the  posterior  portion  of  the  cardinal 
margin  at  a  sharp  angle,  while  the  juncture  of  the  anterior  portion  is  rounded  off. 
The  cardinal  margin  is  long,  angularly  bvoikeBf  fomiBg  an  angle  slightly  in  excess 
of  90°;  its  anterior  portion  is  slightly  convfls  and  Heady  double  the  Iflogtb  of  ths 
•  postflKior  one,  which  is  slightly  concaTO. 

IDmn  b  no  OBiiaiiintatiain,  tbe  wbol«  aniAHM  bong  p«fBo^ 
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acnlptan  appean,  which  is  however  due  to  the  oompodtiini  o(  the  tect.  Bdow  the 
Btnootti,  extiaoaons  and  on  the  t<ip  of  the  inner  nacreons  layer,  eiista  a  layer  which 
is  composed  of  namerous  tine  radiating  atriae,  riba  so  to  apeak,  the  inteistioes  of 
whiahmlllladwftliliimiogiBiimiimaHariMahofl^^  b>a«faaiiib- 
tion  of  the  mfiririn.  T  formerly  believer!  this  to  ho  a  primary  omamentatloilffclltl 
have  aiuoe  coaviaocd  myself  that  it  ia  only  of  a  secondary  obaracter  Sn  to  tiM 
wMlbabig  of  fhe  avfeoe  layw. 

Tlie  escutcheon  is  pretty  large,  slightly  concave  and  well  circumscribed  by  a 
rounded  keel;  tbera  are  a  few  fine  tzaosvene  riba  which  iaoreaae  in  aiae  anteriorly 
OB  its  eential  portioii ;  then  rflM  or  atritB  are  notbing  «1aa  Imt  ttie  «zt«nial  marki  of 
the  poiteriiw  taeth.  I  hare  also  convinced  myself  that  they  are  not  a  secondary 
feature  dae  to  mttharing^  but  that  they  are  well  marked  on  the  external  layer  of 
veil  preserved  •peoimflnt.  The  lunula  is  long,  narrow  and  aa  well  defined  as  the 
Mentoheon ;  it  is  marked  on  either  side  with  a  line  of  short,  transverse  granule*, 
fncre-isitir,*  in  f^h.o  from  the  iimbo  in  antaEifflr  dicootioiit  wliidi  an  Um  oztarnal  marki 
of  the  anterior  teeth. 

ligMMnial  Biwm  nUier  laige^  triaagnlar,  obUqvdj  tnnied  forwaida. 

Teeth  awMroo^  tagnUirly  broken,  the  intatnal,  the  older  <met,  amoih 
imaller  timn  fhe  eitoRui^  ie^  the  younger  onea. 

Vwwalar  aoafa  well  marked,  nuugin  finely  ereBvIatod. 

OtUogieal  oeeurrenee.— 

Zone  of  JUeiocardia  taelavvtgarii,  Sin^u. 
Zone  of  Caneellaria  $norlinian0,  JJiubo. 
Zone  of  Taracpaihm  «aerul4ti$,  Tenaogyaft. 
Zone  of  Area  th*ohahli,  Kama. 

Rim»rk$. — Meaus.  d'  Arobiao  and  Haime  deaorihe  two  species  of  Nucula  from 
Weitem  India,  both  of  wUch  nem,  bowerer,  UttmaA  from  the  species  here  men- 
lioiied.  Nucula  (?)  fnargaritana,  Lam.  var.,  might  perhaps  he  compared,  bnt  til* 
figure  of  this  (peoieaistooindefinite  to  allow  foranycertain  conclusions  to  be  drawn 
it  secoia,  howerer,  that  the  index  L/H  was  mnoh  larger,  and  the  shell  theivfoie; 
law  cempwed  in  Tentro-doraal  diraotioD  thain  Smuia  tHooeki  is;  the  paooliHr 
ornamentation  of  lunula  and  escutcheon  appears  also  to  tw  ebaeot^  le  thtt  the 
piobability  that  both  speoiea  are  identical  is  vary  small. 

The  other  apeoiea,  NwnAm  ttudgri,  d' Aiehbo  and  Haime,  diffm  eonildaably  by 
its  shape. 

From  Nueula  phayreiana  it  i»  easily  distinguished  by  the  peooliar  sculpture  of 
the  luudft  and  the  aaeutohaoo,  aa  wdl  le  hy  the  bmn  pndiiead  poateiov  poriiM 
cf  die  valrca  by  vhteh  the  wnbe  la  not  temleal  aa  in  that  apeaiaa  In*  mom 
oeutiala 

Among  the  living  speoiea  JV«mI«  vmmingii,  Beeve,  from  the  Indian  Ocean 
appears  to  be  the  nearest  relative,  inasmuch  aa  the  posterior  aide  of  thia  apecies  ia 
simil'irly  .iccuminated  as  in  Nucuin  nlooeH  and  the  eaBBtobeoii  ma  mmently  in  a 

similar  manner  marked  as  iji  that  speoiea. 


108 


■BAUVA,  OB  THB  MIOOBNB  BBDS  OF  BURKA. 


lOOm  MiM.  ttn.  lit 
M  »     M  »       >  I'M 


Ml 


MO 


Tbe  duU  U  oUiqnely  trigocal,  ttaj  buqvSaUstiU  a  Bitto  longer  tlua  liigh 

and  very  flat ;  the  small  index  L/H  indloRtM  the  small  difforenoo  between  length 
and  height  sufficiently.  The  small  pointed  umbo  is  depressed  but  atrongly 
Opisthogyrio,  and  situated  nearly  terminal,  over  the  posterior  part  of  flia  oudinal 
margin.  The  pedal  region  is  elongate,  slightly  accutniaate,  the  siphonal  region  ez> 
tremcly  sliort  and  tnincatcd.  Anterior,  rentral  and  posterior  nuirgin  form  a  hroad 
curve,  vrhich  gradually  passes  into  the  straight,  posterior  portion  of  tlie  cardinal 
,  irhilo  It  foma  a  pointed  angle  the  comer  of  which  is  roundad  off,  with  tta 
portion.  The  cardinal  margin  is  angularly  broken,  both  parts  formin!? 
neatly  an  angle  of  90° ;  the  anterior  portion  is  slightly  curred  and  nearly  double 
tils  lengtli  of  tlw  stndght  poaterior 

The  surface  is  smooth,  a  few  concentric  strin-  of  LTowth  boooma  cons 
towards  the  ventral  margin,  the  radiating  structure  of  the  middle  layer  is  well  i 
in  specimem  whieh  are  aUghtly  iraatlMnd,  tiie  atrin  are^  hoanerer,  mnoh  mam  doady 
aat  than  in  Nucula  alcocki. 

The  lunula  ia  long,  narrow,  but  UUdefinod  by  a  shallow  furrow  on  both  Talvaa^ 
-  the  eaeatolieoii  is  braad,  oonoaTe^  and  wdl  mailced  by  a  Kraiided  keci. 

On  the  postedH  portion  of  the  cardinal  mnrgin  there  are  only  a  few  teeth, 
which  apparently  increase  in  sise  in  anterior  direction,  on  the  anbmor  portion 
there  arc  at  least  double  the  number  of  teeth,  whicL  quickly  decrease  in  aiae 
towards  the  umbo. 

Tho  U^amental  gMova  waa  an^aiwtiy  yttf  aaull.  The  mai^  ii  taty  iady 
amaulated. 

OMbytarf  aaeHTWM*.— 

Zone  of  yfytUM  nicobaricut,  Siogu, 

Zone  of  FwalltUf^fedum  prt>totorti$o$tm,  Kama. 
SMMfia.— lUa  qmiea  i>  eaaily  UtOBgaM  tnm  Jfaatda  deoeK  by  tlia 
difTftrnnt  shape  of  the  shell,  the  valves  having  an  extremely  short  pedal  region  and 
terminal  umbones.  The  different  chaiaeter  of  lunula  and  escutcheon  forms  also  a 
good  diatingaishing  feature,  whUe  It  la  frobahle  that  it  never  attained  tho  siae  of 
Nuevla  oleoeki. 

No  living  relative  of  this  species  could  be  traced  and  it  unquestionably  reprosenia 
a  type  extinct  among  the  faiua  of  the  Indian  Ocean,  but  owing  to  the  in* 
dUhraDt  characters  of  the  ahdl  no  ofinioB  oaa  be  gtvtt  wbetbar  it  baa  any  idafirai 
■moag  tba  fauna  of  the  Boaapaaa  Boeeae-ar  not 
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S.  Gmw:  LBBA,  BdbnmablMiw 

TIm  tun  JEitbi  ii  lepwMiited  by  (biM  speelM  wliioh  cu  be  mOj  dli* 
tiDgnidied  in  tbe  f oUowing  mj  ^— • 

A.  SImII  kig^  ntCM  mbooIIi. 

B.  Sliell  BtnalL  MjrTkoe  concentrically  ribbeJ. 

«.  SbeUtriai^Ur^rilwilMriikfiM,  doaeljr  wt  ontin  Tcatnl,  widiljr  dittaatoatiw 

3.  leJj  tirgo,  K.  Msrtio. 
b.  SlicU  oblong,  inrfaM  conratl  with  flat  lm»d  lib^  MpwAlei  b/  linau  iuientioM 
ninDini;  io  obliqM  dilMliei. 
S.  //ft/d  avaentit,  epx.  nov. 

HoM  of  theao  three  species  bM  a  liTing  ralatire  among  the  fauna  of  the 
lodtni  Ooeu  ind  tliey  lepresent  theraftm  flEttnot  typea.  One  «f  tlieni,  Zeda 
wirgo,  K.  Martin,  is  identical  uitli  the  speciet  of  the  MMu  mm  fram  im,  batao 
foHilar  liviog  zdatira  ooold  be  tnoed  of  Ledm  at»iml$,  qMo.  BOf. 

Ii£IU.  filUHAHICA,  f<l>fC..  DOT.,  Fl.  YIII,  fig.  12. 

RIglit  n\n   .   34  3  uim.    liS'3  mm.  S-IO 

Only  a  single  cast  and  the  imprr><*':ion  of  the  surface  have oone  Under  — — 1^* 
atiou,  but  tbey  are  suOluient  to  allow  fur  aa  exact  description. 

The  shell  is  liansTersely  triangvlar  in  riuipe^  ibe  length  exceeding  the  height 
considerably ;  the  index  L/H  ii  tlMnlon  ftppisMitiy  ittther  bigb,  it  ia  my  flat  and 
ntber  ine(][uilateral. 

ghe  rnnbe  la  Teqr  to^i  dapwind,  attoatfld  lather  la  famt  <f  tha  niddle  Una. 

The  pedni  region  la  Ouut,  btondfy  mmiBd*  tlM  iIiiKNial  vsiy  «ki«a(6 
and  broodljr  acoanunatad* 

The  anteiiar  maigia  ia  itnmded  aonewliat  obfiqu^  the  posterior  sad  TenUt 
margin  form  a  hroad  curve,  whiahiaaliongly  turned  in  dorsal  direction  at  either  end ; 
anteriorly  it  paisas  gndually  into  the  anterior  margin,  posteriorly  it  forms  a  »harp, 
■anb  angle iritli  the  cardinal  margin.  Cardinal  margin  rery  long,  almost  straight ; 
IIm  anterior  portion  ii  ?eiy  short,  the  posterior  nearly  donbla  tlw  length  of  the 
fomar*  slightly  concave.  As  far  as  can  be  seen  the  ornamentation  consisted  only 
ol  aoane  oonoentrio  stria  of  growth.  The  lunge  consists  of  niuneioua  very  small 
taeth. 

Qeological  OPmrrence. — 

Zone  of  Meiooardia  melavuljfiirU,  Singa. 
.BMaarte— NatwithatiDdlng  tiia  talkar  UUpmarfad  atato  al  tlia  apoetmeai,  a 
Urn  af  tliaBBiBQtateal]iaaBponiv1Jialibiaaonldbair«UaMoi;thfaa]ian^ 
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together  witb  the  general  shape  of  the  aihell  mflMid  to  delemtne  (lie  generio 
porition  with  great  accuracy. 

From  the  other  spcdts  here  dtworihcd  it  is  easily  distingaiahed  hy  its  la^ 
■iie,  which,  t<^ether  with  its  shapo,  render  aay  utiocrtainty  as  to  the  speoiflo  dia- 
tinotim  ilmMt  impoMilile.  Vo  almllar  qedmea  has  betn  desorfbed  bam  Mm 
Jm^SoiMtiaw'Wwtariladia}  Beiiheroanl  AndaUviiignlaiifA. 

lAM.  viBMk  K.  Ifutia,  n.  Tin,  Hfk  8k  «Hi;  9,  ani;  10b  lOik 

in»40L  Uia^rt*,  K. KwMi. TWHIwiiWiw -t Jm. » 1M> |L XII, <,afc 

MUSCBCItRNT!--. 

Iiengtk     Hdflit  L/H. 
OoBfMtqtefaMa     .    1.  9-1  um    4-e  moQ.  1'86 

H      «       .  s.  a-1  •    47  „  w> 
Tbe  imallt  flat  ttiell  fs  trigonal  in  ahape,  traamnalf  elongate^  the  Ingthalwafa 

muffaiiig  the  height  coiuiderahly,  haviog  as  high  aa  index  L/H  as  1-86.  The  shell 
is  inequilateral,  the  pedal  region  being  rounded,  rather  broad,  the  siphonal  regkn 
strongly  attenuated.  Tbe  umbo  ia  pointed,  but  Tery  much  depressed  and  turned 
taekwards,  situated  nearly  in  the  centre  line.  Anterior,  ventml  and  posterior 
mar£;in  form  a  continuous  broad  curve  ;  the  cardinal  margin  is  angularly  broken, 
forming  an  angle  of  about  140' ;  its  posterior  part  which  is  tbe  longer  one,  joins  the 
pQaleriar  nasgiii  aft  a  my  poliitod  aogle^  wliite  anterioilr  ao  obtnae  as^  b 
formed.  There  is  no  well  defined  lunula,  but  its  place  is  marked  by  about  5 
oonoentrio  atrio)  which  are  muoh  stronger  than  those  oovering  the  whole  surface. 
Tiie  ana  ia  long,  nanow,  ooneaTe  and  also  nmilced  witb  a  fair  aoaoeatrie 

strise  bordered  by  a  shnrp  Irecl,  runninf^  from  the  umbo  towards  the  junction  of 
posterior  and  oardinal  margin.  The  ornamentation  oousists  of  numerous  very  fine 
and  regdar  eonaanirioffba,  of  nnifbrm  alraagtii,  wU«h  are  separated  by  iuterstioea 
of  the  same  breadth,  both  terminating  abruptly  at  tbe  posterior  keel.  During  tka 
nealogic  stage  the  ribs  were  wider  distant  than  later  on,  and  the  contrast  between 
the  more  distant  ribs  of  the  ombonal,  and  the  closely  set  ribs  of  the  ventral  por- 
tion  of  tba  Tahrea  fimn  a  moat  Mttdnd  foatnn^  whidi  is  eqaallj  ohacmhle  in 
both  valves. 

There  are  about  16  angularly  broken  teeth  in  tbe  anterior  group,  the  inlaribri 
oil.,  the  oldeei,  Wng  noeh  smaller  than  the  external  ones  {  in  the  poaterkr  group 

there  are  about  20  teeth  of  the  samadi^  and  aRangeniaBl»  1m(  geoofal^  aomo* 

what  larger  than  the  anterior  ones. 

Oeologieal  oeourrenee.— 

Zone  of  Area  theobaldi,  Kama. 

Memarkg. — No  siniilar  species  Ihin  hitherto  been  known  from  the  Indian 
Tertiaries,  but  Martin  has  described  under  the  name  of  Leda  virgo  a  species  from 
JiKf»  whUh  ii  nnqneattoaaUj  tlie  same  aa  tlia  apeeiaa  han  dMoiibad.  Uliough 
being  aonwirbat  laigeft  tha  indaz        b  appaiontly  amali  tta  aanu^  and  though 
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Uaitin  states  that  an  area  is  absent  it  is  well  marked  on  \m  liguro.  Aa  tlie  oroa' 
BwntAtlMi  «f  both  is  Iha  tama,  the  obkf  dlffoeiioa  mold  only  b*  the  widaly  dti* 

tant  ribs  in  the  Hmbonal  rt!gion  of  tbo  Burma  -i|H  oiriicns,  a  feature  which  is  not 
marked  in  those  from  Java,  but  which,  everytUing  else  agreeing,  mav  only  be  due 
to  aa  orenigbt  Vnlen  tiierafoM  fatan  neeaidiee  ptofe  tiut  then  ia  vee)^^  • 
dilTerenee,  the  Burma  aod  Java  spnoimena  must  be  ponsiilered  identicil.  Leda 
9irgo  noijuestioiiablj  lepfennte  a  type  which  ia  extinct  among  the  fauna  of  the 
InduHi  Ooeut  btttm  MkMre^  dthar  IonQ  orliTingi  ooold  lo  fw  be  traead. 

spoo.  nov.,  PL  X,  fig.  11,  a-c. 

MtijLKl.Ml.ST.'i. 

Length.       Hriglit.  L;H. 

Gjnijil.'tfl  fpfvim^n    .    ir7ii::n.    .  rVfi  iiim.    .  177 

Only  a  single  right  valve  of  this  epccimun  htis  come  under  examination,  and 
evflDfidi  b  DotmU  pneafTed,  befog  M>        won  tint  only  tnwesof  tbe  onameut* 

ation  are  viNible.  The  small  shell  is  ino<]uil;itHr;il,  ohlons;  in  shape  and  consider- 
ably longer  than  high,  rather  flat.  The  umbo  is  very  low,  depressfd,  pointed 
backwaida  and  rftnatad  a  Itttle  ia  ftont  of  the  middle  line.  1%e  pedal  region  b 
atutnuati^l  and  considerably  sliurter  than  tliL'  r;i1lior  li>n!:,  cspatnled  siiihonal  region. 
Ihe  anterior  margia  b  abort*  and  fonni  a  broad  curve  with  the  ventral  margin, 
vbiob  at  its  poeterUir  end  tumt  abrapdr  in  doiwl  direoUon  and  passes  into  the 
dightly  curved  poaterior  margia.  OaidiMl  margin  long,  angularly  brokoa,  tlie 
longer  posterior  portion  is  sligbily  ooncave  just  behind  the  umbo,  but  afterwards 
runs  parallel  to  tbe  voitral  margin  and  forma  a  right  angle,  the  corner  of  whicit  is 
wundadaffiiritti  fhepoeterior  nuu^;  the  aborter  anterior  portion  u  vantially 
indinod  ai)d  parses  gradually  into  the  anterior  margin.  An  ill-defined  keel  runs 
from  the  umbo  towards  the  posterior  corner,  and  a  similar  one  which  ia  hardly  visible 
at  tbe  JnnetMn  of  poaterior  and  oaidbud  maigio.    Tbe  ornamentation  eonabta  of 

numerous,  fine  sharply  engraved  lines,  with  broader  flat  rilw  botwi-en  theni. 
Though  parallel  among  themselves,  tbe  lines  run  obliquely  to  the  ventral  maight 
Bad  soddaaly  tetminato  in  front  of  tbe  8nt  keel ;  tbe  poaterior  portion  b  tbflnfom 
emooth,  except  (or  some  indistinct  stria;  of  growth. 

Tbe  hinge,  though  not  well  viaible,  consists  of  nomeroua  small  teeth. 

Qe«ioiieal  oentrrmee.— 

Zoni'  of  Farnllt'Ujii pfdum  prototortttoium,  Kama. 

Bemarkn. — The  obloug  sbafw,  the  broad  posterior  region  together  with  the 
oblique  linos  readily  distinguish  this  species  from  Leda  virgo.  The  broad  posterior 
fiortioo  rmdera  it  perhaps  doubtful,  whether  thb  apeciea  belongs  to  the  genus  JLeiUt 
or  nnt ;  nt  li'ast  among  the  living  speuieo  I  Tiiid  no  similar  on<',  exhibiting  sucli  :i  broad 
posterior  side,  though  there  are  several  which  show  the  oblique  ooncentrio  lines  on 
the  anterior  portion  el  tho  abdL 

rwUBisor  Haitin  deaariboa  under  tbe  nama  ol  Leim  antfiietfrafe  a  apeeica 
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which  asje^'ards  the  outUue  has  a  grcut  slmilaritjr  to  JLeda  avaiiuiBi  the  ornament- 
fttion  of  this  species  is,  bowerer.  distiuctlj-  differmt  as  it  consists  of  eonoentiio  Unes 
farallei  to  the  Tentral  maipn  vhile  thsgr  are  ohltque  to  it  in  Xeco  avaimit. 

This  species  haa  no  relative  among  the  fkuiift  of  the  Indian  Ocean,  and 
repiesentSi  therefore,  au  extinct  t^pe. 

HuBDr:  JSTJMJDJt,  Gny. 

GcniHj  OABDITA,  Brugiira. 
Tbe  genua  OardtUk  is  np nNnted  bj  abc  spedea  vhidi  een  be  eaaOj  distlii- 
toiahed  as  follows : — 

Ai  Shell  tiummtAj  daDgsts,  indtz  kiga. 
{f)  SMI  man  w  less  rsetsagalai: 

WKolo  BuifkoeeeTuai  viftiadialiagsea^riKtlMfMtofiortbnasliAigli 
are  tbe  strongeat, 

X,  Cariita  {ilylUitardia)  teabrw,  ipeo.  wn* 
(U)  (My  yart  of  sarliMS  oovuid  with  ndjittiiig      aa  ana  aacsiiugljr  dMtitaite 
•f  lAs  ea  tht  pailsfior  porttonelthasm, 

(»)  SMI  oval. 

(■•)  Vhsis  saibos  emna  with  ladiatug  pMbaUy  sealy  riK  eM  «r  wUdt  fOD.  t 
■lag  fMUk  wslio  to  the  poaterior  corner  is  t!:i^  k' mi  L'c^t 
8.  Cariita  (Jfytilieardia)  i/idamarouU,  K.  Martm, 
Bi  Shell  trian^lnr,  index  »mi\]. 

(a)  ti  laanded,  broad  rilN  with  giwalatsd  ridga  oa  thiir  top. 

4.  OmW*  (rnKfieanfia)  tifneni^i,  d'Areluse  aad  BahiWi. 
(i)  80  aagolsi',  broad  flat  and  smcuth  t\\)s. 

*         5.  Cardiia  {yenerieardia)  jalaaicottala,  8|4c.  nor. 
{jH  14  Mal>lil%  sharp  ribs. 

0.  Cardita  'J'fnfritnrdia),  cf.  muMiti;  d'Arcliine  and  Haime. 

One  out  of  these  six  species  only,  Cardita  pntotariegala,  has  a  direct  deaoeoid* 
■Dt  ia  Otrrffto  vniegaia  liring  in  tbe  Indiaa  Ooraa ;  the  otber  five  apedes  represent 

Uttinot  types,  two  of  wliicli,  CurdUa  trahrofa  and  Cardita  fjidamarentit.  Lave 
very  near  zelatiTe  in  Cardita  fraoBteoala,  Lmk.,  and  Cardita  pUo  of  the 
fauna  of  the  Philippine  Islanda.  Vo  living  nlatiTei  oould  be  diaoorered  of  the 

remaining  tlirt-c  s]X'cics  vhicb  probably  hare  fhtSf  aeavtat  lelatives  in  the 
Eocece,  though  it  will  be  difficult  to  mention  cQj  name*  tnriag  to  the  nther 
iudilToreut  features  of  titis  rudiaily  ribbtid  Carditte. 

Camdvsa  mMWHA,  ipeo.  hot.,  VL  VIH,  Uga.  19^  18a. 

Iragth       .      ,      .  UrS  mm. 

BeicU.  antnioi  pgrtiM  SA-fi  ,, 

.     jMtarior    „  18  4  , 

nUkarn    .      .     .  U-0  » 
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A  nonily  rnn.p^fn  riirlit  vnlve  and  a  frigmsnUiy  poateiior porliim ot tb*  kft 
valve  h&ve  come  under  examinstion. 

The  dongated  abell  b  eqaiTalve,  boi  Twy  miflqanateraT,  tba  QmboobtoN 
and  d<-pn>&<jcd,  bein^  nearly  terminal.  Tlie  pedal  region  is  therefore  contracted  and 
•hortf  tbo  siphonal  on«,  broadly  expanded.  Tbe  aaterior  mar<^a  is  short  and 
iQandied;  tbe  rentral  nuusin  long  and  nenlyttn^bti  being  sli$:;htly  notched  in  the 
oentral  part.  The  dorsal  margin  is  long,  apparently  slightly  curved,  the  posterior 
nargin  ia  broadly  rounded,  puaiiig  gradually  into  tbe  donal  and  Tenttal  mar* 

Both  valves  are  stronr^ty  gibbous  in  the  anterior  ivgion,  doiiing  gradually  in 
posterior  and  s(ronL;'y  in  ventral  direction.  Tbe  ornamenttiti'in  consists  of  at  least 
12  (tbe  exact  number  cannot  quite  be  ascertained)  radiating  rounded  ribs  of  a 
▼ery  peealiw  aj^eaianee.  Seven  of  tbeae  ribe  ate  erowded  on  tbe  pedal  lagioa  of 

tbe  valve,  that  is  to  say,  they  occupy  the  poiuplete  spm^o  in  front  ol  tbe  Tontnl 
sinus.  These  ribs  are,  therefore,  Teiy  closely  set  and  thin,  the  anterfair  ODei 
are  etrongly  enmd  baokwaida,  vbHe  tbe  poeterior  onea  an  veiy  allghtly 

curved. 

The  remaining  five  ribs  spread  over  the  rest  of  the  surface,  extending  from  the 
umbo  right  to  tbe  margin.  These  itba  are  very  ihiek  and  neariy  straight,  the  (Mb 
two  behind  the  sinus  are  not  very  prominent,  but  then  follow  two,  exhibiting  the 
greatest  length  and  tbiokneH^  ■eparat«d  by  a  broad  and  flat  iateratio^  tbe  last  one 
running  close  to  tbe  doiaal  margin  being  a  Htde  thinner.  These  ribs  an  eroased  by 
numerous  ooarao  state  of  growth  producing  a  scaly  appeannoe.  Some  of  the  scales 
become  very  large,  erect,  resembling  thorns,  and  bond  over  each  other  in  posterior 
direction  ;  although  this  feature  is  not  well-marked  in  tbe  complete  valve,  all  the 
scales  being  braken  off,  tlie  fragmentary  specimen,  howerer,  atill  retains  sooM  of 
them.  Thia  IkagBMot  shows  also  that  the  three  main  libs  an  nearly  of  the  aame 
strength. 

QeoloifietA  oeeurmtM.— 

Zone  of  Meioeardia  metavulgarh,  Sin^n. 

Sentarki. — Mesara.  d'Arohiao  and  Haime  have  described  uador  the  name  of 
C«r«lif a  kejfiertittgi  a  apeelea  wbiidi  at  the  fliat  moment  appeam  to  be  tdentieal 
with  Cardila  srabroia,  but  on  closer  examination  it  will  be  seen  that  tho  species bom 
Western  India  is  much  smaller  and  lesa  inflated  and  that  the  ribs  were  appamtfy 
mneb  mow  deiUoate.  I  eannot,  bowerer,  refrafai  from  drawing  attention  to  tbe 
close  relationship  of  the  two  species.  During  the  adolescent  stage  Cardila  scabrosa 
must  have  closely  resembled  to  Cardita  keyterlingi,  particularly  as  tbe  ventral 
sinus  was  not  so  conspicuous  as  In  the  later  stage.  Tbe  specimens  figured  by 
Messrs.  d'Archiac  and  Uaime  are  rather  defective  and  it  may  perhaps  be  questioned 
whether  fiss.  15  and  10  aotunl'.y  represent  one  ami  tbe  s.ame  specie';.  I  think  it 
better  not  to  go  into  this  (question  for  the  presoat,  and  to  postpono  it  uulil  the 
Tertiaiy  fosaile  of  Western  India  have  been  n^nn^ned. 

31essri.  d'Archiac  r\nd  Uaime  compare  Cnrdiln  kryterlingi  to  Cardita  cranfa, 
Lmk.,  probably  led  to  this  assumption  by  a  oertain  similarity  in  the  ornamentation 
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vifh  the  ipedM  desoribed  u  OuriiUa  eraata,  Lmlc,  by  Beahayet.*    If  we  compare, 

however,  Dcshayes*  figure  and  that  given  by  Reeve  (Pl.  VII,  fig.  84)  it  is  extremely 
difffftilt  to  understand  bow  two  spmes  so  widely  different  in  shape  and  orna- 
mnitBtion  oonld  bavB  been  nnited  ander  tbe  anno  nan«.  The  lefeience  of  OatdUtt 
kcyterlingi  to  tbo  rrcont  Cardit<i  erana  is,  therefore,  quite  an  erroneous  ont, 
although  1  admit  that  it  belongs  to  the  same  group  as  CardUa  emM,  Deshayes. 

There  u>  hoverer, »  parUenlar  flenkm  which  seprntee  OvrdHo  aethroto  from 
Oariify^  kegterlingii  in  the  foriDeripeoieithe  rib»  are  ho  clfisely  set,  that  tbe  inter- 
stices are  verj  annoir  all  over  the  twfioe,  while  in  the  Utter  they  are  large 
and  wide,  at  leaat  on  the  pMterfor  part  of  the  shell.  There  it  itill  another 
feature  which  in  my  opinion  indicates  the  line  of  relationship,  and  this  is  the 
prominence  of  the  posterior  three  or  four  rite.  I  oaanotfind  any  fosail  iiieeiei  in 
which  this  ftmture  is  to  well  marked  as  in  Cerdite  jtefatfrtle^aod  Cemffla  leaAfOM. 
but  then  ia  ft  living  species  which  exhibits  this  character  in  a  fine  way,  and  this  ie 
Cardifacrassnooglailjmk.,  (rom  tho  Philippines.  The  general  outline  of  both  species, 
tile  fossil  as  well  as  tho  recent,  is  much  the  i-ame,  although  CardUa  ora»tico»la  is 
maoh  bRwder.  The  omemeBtation  is,  however,  in  greet  harmony  :  the  recent  species 
hi-ars  eleven  rib^  three  of  which  nre  of  larger  dimensions  than  the  remainder.  The 
siime  feainre  Is  exhibited  in  CardUa  tcabrona,  tlte  ribs  showing  exactly  the  same 
]>c8itian  as  in  the  recent  speoies,  while  the  Aoer  ones  are  distinoQy  leslileted  to  the 
pedal  region  in  front  of  the  ventral  sinus.  The  scaly  appearance  is  nf  coursp  mneh 
the  same.  The  ohief  difference  seems  to  be  that  the  reoent  species  is  broader  and 
bulkier  than  the  Tertiai7  one.  bat  the  notion  that  the  former  haa  derdoped  htm 
the  lattav  ia  difienlt  to  suppresi. 


CAmVITA  CBCmuCaRuiA)  rROTOTARiKGAT.v,  spec.  nov,PI,TII[,flg.1dvSM>i 
PI.  IX,  Hgs.  1.  lo,  it      8,  e-c.  4. 

I^ndli.  U»>gl<t.  hlH. 

LLlllnlM       .   Sd    mm.   ,  sue  BB.      .  I'CO 

».  RdU  H      •  >os  „    » m  .  ,vu 

I  g.iu|1.i|iiln-i  .Ml. 

The  shell  does  not  vary  much  in  shape  which  is  generally  rectangular ;  it  is 
very  inequilateral,  the  incurvated  umbo  being  terminal  and  in  a  lino  with  the 
anterior  margin  Tho  pedal  r^ionis,  therefore,  Tery  short  and  reduced,  the  aiphonal 
one  very  loog  nd  broadly  expanded.  The  anterior  margin  is  short,  rounded,  form* 
ingarigbt  angle  with  the  straight  ventral  margin  ;  the  posterior  margin  is  oblique, 
•lightly  curved,  forming  a  pointed  angle  with  tho  ventral  margin  and  passing  at 
as  obtOfO  angle  into  the  long,  curved  cardinal  margin.  In  some  specimens  tbo 
a^nal  BMOgln  v  almost  parallel  to  the  ventral  margin  ;  in  others  irt^oh  aio 
IDM»4MCt4.iMi.d|isn*itM*<«?>rii,T*I.I,p.^  (L  XXX.     17  sat  )8. 
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l^Mteriorlj  mow  ezpoidal.  It  niiis  •Uiqaalj  to  tl,  and  b  dlgbtfy  oaaT«x.  The 

valves  are  moderately  inflated,  tlip  thipkni  ^s  of  liotli  val%'es  1>ein;^  nearly  the  same 
as  the  beigbi.  The  line  of  highest  intlatioa  ruaa  from  ttte  umbo  tonrards  the 
IHMtertor  eoner,  dlTMing  the  taifiioe  in  u  vnironnlj  inflated  anterior,  and  M 
slightly  incliQpd,  so  nctinies  a  li' 1 1.- e  n -ave  posterior,  region.  The  pedal  region  is 
covered  vitb  14  strong,  rounded  radiating  ribe,  of  which  the  anterior  ten  ones* 
flapcratad  by  broad  Inteittioet  ate  oorned  with  lov,«Muio  nalet and  gradval^ io- 
crease  in  strength,  irhile  the  aealfls  become  more  and  akwanalrioted  to  theirTentral 
pnrtioo.  Of  the  remaining  four,  the  three  first  are  tite  atioogeat^  of  about 
doable  tb«  breadth  of  the  anterior  ones,  apparently  not  prortdad  witb  icales, 
while  the  last  one  is  again  thinner  than  tlie  former.  On  the  siphonal  region  two 
tliin,  somowliat  scaly  ribs  run  close  lo  the  hinge  margin  and  appear  to  be  spparjitcd 
by  a  broad  apparently  smooth  band  from  the  anterior  rifae;  if,  however,  carefully 
aamined  It  wiU  be  seen  fbai  tm  baidlj  pnaeftible  libt  taettpgr  thia  agaea.  Hib 
total  numl)(>r  of  ribs  would  therefore  he  not  less  than  18,  which  aeootdiag  ta 
strength  would  follow  oach  other  in  the  following  manner  :— 

10  Mteriar,  scaly,  thin  ribs. 
8      „       smooth,  thick  rihs. 
1      „       smooth,  thin  rib- 
8  pc$terior,  hardly  risible  ribs. 
S      „     soaly,  thin  riba. 

The  lunula  is  small,  but  deep  and  ivall droomaeribed  bf  n  ahaip  Ta^fe. 

Tli>'  hii)i,'o  is  compoaedaaloUowa:— 

(a)  Eight  talM. 

1.  Anterior  lateral  teeth :  miadnff. 

%  Oaidinal  teeth. 

Cloie  to  the  aoterior  maigin  there  ii«  &  long  lamellar  tooth  03a  which  is 
almost  parallel  to  the  rentro^dorsal  azi^,  perhaps  slightly  prosoolinsb  having  on  ita 
poalerior  (ventral)  aida  a  long  triangular  socket  running  almost  parallel  to  it.  The 
laree  triangular  proso.-line  tooth  C3p  has  a  very  brnad  basis :  on  its  posterior 
(dorsal)  side  there  i»  an  olougntc,  narrow  socket,  followed  by  a  long  lamellar  tooth 
06p  mnning  nearly  parallel  to  the  posterior  (dorsal)  side  of  CSa,  and  so  ationglj 
prosoditie,  that  it  is  nlniost  hnrizontal,  i  e  ,  paralh'l  to  tho  antrro  posterior  axis. 
TLe  ligamental  uymphe  is  so  strong  that  it  almost  resembles  another  posterior 
tooth,  and  it  night  thewfora  eaaily  be  niatalwi  far  OTp. 

3.  Posterior  lateral  teeth :  ndssing. 

{b)  Lfft  val9€. 

1.  Anterior  Literal  teeth :  missing. 

2.  Cardinal  teeth. 

Close  to  the  margin  is  a  narrow  socket,  running  almost  parallel  to  the  ventro- 
dorsal axis,  baring  on  its  posterior  (ventral;  side  an  elongate  strong  tooth  C2at 
iriudi  ia  jnat  fmafUMj  fnaooUAO}  on  the  raintral  aida  of  CSa  foUoira  a  hngt 
imfp  triiagnlar  aodult,  wldob  haa  on  ita  postarior  aide  a  ki^  thin  t*— t^'f  tooth 


les        vAxnsA  ot  thb  uiocbnb  bbos  op  bubua. 

stmigly  jnoaodUne  and  almost  tonching  the  apex  of  G2a  ;  ihto  ioofh,  C4p,  hu  • 

deep,  elongate  and  narm\r  socket  on  its  dorsal  side,  followed  bjibsataoagligsiiiBntal 
njmphs  wbioh  almost  resembles  another  posterior  cardinal. 
Tlia  biiige  formnla  is  tbereCiwa  m  follom  :— 


Right  TalTc  La.  O  i  C.  3a  :  »p  :  6p 
Left  valve   La.  O  C.      2a  :   4p  ; 


Lp.  0. 
Lp.  0. 

Anterior  muteular  scar  small,  but  strongly  marked  ;  pallial  impression  rather 
diitnt  from  the  obsemdy  ereDulated  margin. 

Oftiesical  occurrence. — 

Z(ine  of  P(ircillfiipii>eitnm  prototorttmumt  Kama, 
Zone  of  Cyikerea  ergcina,  Prome. 

]fmork$.—Tb«  only  fonil  speciea  to  wliidh  OanUta  prefaiwwfeyafa  can 

compared  is  Cardita  tjidamarenMt ;  the  latter  was,  however,  apparently  more  Oval 
and  quadrilateral  in  shape  than  Cardita  prt^ovariegata.  The  oliief  difference 
consists  however  in  the  mik,  hardly  p crceptiUle  development  of  the  first  two  of  the 
posterior  ribs  of  the  spcics  under  drsoription,  which  convey  the  impresdon  o(a 
uniooth  posterior  field.  On  the  other  band  in  Cardita  tjidamarftitig  tho  pince  of 
the  two  olwolete  ribs  is  occupied  by  two  very  strong  ribs,  and  in  ttiis  species* 
therefore,  the  whole  sorfoce  is  uniformly  covered  with  stran^rilia. 

Amon^  the  livincf  speiios  Cardita  variegala  at  once  marks  ifaself  as  the 
nearest  relative.  General  fcbape  and  ornamentation  are  so  much  the  same,  that  one 
abonld  feel  inclined  to  oonsider  the  two  tpefliea  aa  idenliesi ;  tbe  cihief  differenoa 
consists,  liowevpr,  in  the  fact  that  in  Cardita  rariegata  all  ribs  are  itron;;Iv 
devi  lopod,  while  in  Cardita  prolooariegala  two  of  the  posterior  ribs  are  hardly 
pcropptible,  the  aeemingly  dllVerent  onuonentation  of  the  posterior  field  fonup, 
therefore,  a  good  distingnisbing  feature  of  both  fpocirs  On  the  other  hand,  it  is 
quite  owtain  that  Cardita  pfNtttoariegali*  is  iba  ancestor  of  Cardita  variegala,  the 
littn  now  liviiig  la  tho  Indian  Ocean  and  tlie  Ohinaie  Seaa  heing  its  direct 


CARcrTA  (MtTiiiCABDu)  TJIDA1IABEXSI8,  Martin,  PI.  IX,  Sfrs.  n,  '>a. 

\^:>J.<I0,    CarJUil  lii'Jamarntil,  K.  Mirliti,  t>i.-  Trrtl^iiirl  ic)il<-n  nof  J«rB,  p.  112,  f  I   XVIII,  fij-.  I , 

The  only  specimen  which  has  come  under  examination  is  a  rather  incomplete 
left  valve;  It  is,  however,  mfBeiently  well  pwaerved  to  allow  for  ila  detemiaatian. 
The  exact  dimensions  cannot  be  civen,  but  it  measured  certainly  not  Jess  than  32  mm. 
in  length  and  about  18  mm.  in  height.  The  shell  is  elongate,  oblong,  very  inequi- 
lateral, the  umbo  hefnf  nearly  terminal ;  anterior  region  short,  posterior  one  rioa- 
gate,  hilt  attr-uintfd.  Vrntrnl  n:nr::in  apparently  curved  almost  pnrallel  to  the 
straigbt  dorsal  margin,  posterior  margin  oblique,  joining  the  dorsal  margin  at  an 
obtnee,  IHm  ventral  margin  at  an  aeote^  bat  ronnded  off  angle.  Moderately 
gibbous.  Snrface  covered  with  straisjht  radiating  rounded  ribs  of  wbich  nine  are 
■till  visible,  but  then*  were  oertainly  not  lesa  Uiaa  twelve.  One  rib»  which  runa 
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from  tlie  ombo  to  the  junotioa  of  the  veutral  and  posterior  margin,  ia  at  the 
nme  tioM  fbe  (trangeBt,  and  divide*  the  surface  of  die  ahell  In  two  fNurta  «k<' 
llibiting  a  different  inclination  ;  <iii  tin-  posf»Ti<ir  part  tlioro  are  only  tliree  ril)8, 
qniekly  decieadng  in  strength  towards  the  dorsal  margin,  on  the  anterior 
partflTe  iflM  we  vidbl^  gndnallr  deomaiiig  in  length  ud  atreogth  tomude 
ihe  anterior  margin.  Interstices  of  nbout  the  same  strength  as  the  ribs  ;  both 
eroased  by  numerous,  rather  coarse  stria  of  growth  wliioh  on  the  ribs  apparently 
niia  skctft  noduleii 

Zime  of  Cardila  iftdamarentit,  Singu. 

Zone  of  Meiocardia  metapulgariit,  Sincru. 

Remark$. — It  was  ouiy  after  some  hesitation  that  I  identified  the  rather 
f ngaientery  apednen  hate  daaeribed  with  Ibvttn'i  epaoiei.  Ihe  geoesal  ontlioe  of 
fthesbeli,  tlie  transversely  eloni^-ited  rihapet  the  nearly  ternnn  tl  jiir-ihon  of  the 
umln^  but  particularly  the  characters  of  the  onuuBentation  have  decided  in  favour 
of  ttw  -view.  There  aeemi^  however,  to  be  eome  dUEerenee  with  regard  to  the 
number  of  ribs ;  Martin  states  that  there  are  IG  ribs,  nnd  it  appears  from  bin  Tii^ure 
that  the  nba  were  apparently  somewhat  closer  set  than  in  the  speoimea  under 
deacripUon.  This  question  most  remain  undeolded  for  the  present,  until  more  and 
better  preserved  specimens  como  to  hand.  In  the  meantime  I  wish  to  make  a 
few  remarks  with  regard  to  the  relationship  of  this  species.  Ko  species  bearing  any 
similarity  to  tlic  above  has  hitherto  been  described  from  the  Indian  Teriiary 
fonnatiaiit  nor  mtmt  Htm  to  be  anj  foMQ  lelativB  in  the  European  Tertiaries. 
Among  the  lirint;  species,  Cardila  pica,  Reeve,  from  the  Piiilippine  Isl-mds  is 
appatently  a  very  close  relative ;  the  general  shape  and  omauientatiou  seem  to 
agiaoTfliyirell  with  the  foadl  qpesleis  only  that  donUto  jrisabas  apparently  a 
larger  nnmher  o£  iibi> 


Ca&uixa  (VtMJiuicABiiii)  viQOXSNUI,  d'Arohiao  and  Uaime,  Tl.  IX,  figs.  6,  a-f,  7. 
INB.  QwiWW  ■^■wMti.  VMiMm  mA  B4m»,  Vmn.  im  tata.  Cm^      giMpt  ami.  *l'lal« 

IISASl'MMRNT*. 

Unsiu.  Bright.  LH.     I  Tirlgbt.  L/H. 

1.  807  moi.   ,  U'4  BOk    .  I'SS    j    1.   U7  »«.    .  U  S  mm.       .  I  SO 

The  ebdlistiltagala^  o?al  in  afaapoi  the  length  beini;  somewhat  in  excesx  of 
Ihe  heighti  and  the  indeK  L/H  is  theieftm  small ;  it  is  rather  inequilateral  and 
nodecately  flat. 

The  umbo  is  pointed  bat  aouMwfaat  dopNMed,  prawgyiiB  and  ritoated  well  fai 
fyout  <tf  the  puddle  linai. 
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The  pedal  region  is  ahort,  rounded ;  tbe  siplional  one  considerablj  longer, 
•Manaated  and  oUiqvelj  imneated. 

The  anterior  murgin  is  brondly  rounded,  passing  gradually  into  the  almost 
itnight^  slight);  oonrex,  yentral  margin,  which  in  it*  turn  forma  a  pointed  angle, 
Am  corner  of  lAleli  k  alightly  ronnded  off  irith  rtnight  and  oblique  potiterior 
nmgin.  The  cardinal  maigiB  is  mtlier  long,  slightly  curved  and  inequilatcml ;  tbe 
■liorlar  anterior  portion  paaws  gradually  into  tlM  anterior  margin,  irhile  tb«  longer 
pOltrrior  portion  forms  a  veij  obtun  angle  witli  tbe  poaterior  margin. 

Tbe  turfaoe  is  covered  with  24  radiating  rifaa  of  uniform  strength,  ap|Mir«>ntly 
separated  by  interstices  of  more  than  donhle  tlieir  own  breadth  ;  on  closer  cxnniin- 
ation  it  will,  howerer,  be  seen  that  each  rib  is  rather  broad,  rounded  and  hears  on 
the  a  flue  angular  grannlatad  ridge }  the  giannlaa  are  genetaUj  better  developed 
on  the  anterior  tbaa  On  tbe  fKwUiior  rib^  where  the  top  lidgealao  beeonea  mora  or 
lets  indistinct 

Tbe  Innnb  la  itaj  email,  but  deeply  tnukand  ahaiply  defined. 
■The  hinge  is  compoaed  aa  followi  :— 

(a)  Right  valve. 

1.  Anterior  lateral  teeth. 

Ctoae  to  tbe  anterior  margin  thiBre  ia  s  anall  drenlar  aoaUnt*  having  on  it» 

Tontral  side  a  verv  rudimentary  granular  ptomineoot!.  Lai. 

2.  Cardinal  teeth. 

Almoat  annlgsmated  to  tiie  anterior  uarpn  is  a  atrong,  Imt  abort  stnmgly 
opiltbeeline  tooth  C3a.  On  its  posterior  (ventral)  side  is  a  deep  elongate  Koclvi't 
and  behiiid  it  the  large  triangular  tooth  C3p,  having  its  apes  right  nndemeatli 
the  umlx) ;  its  anterior  side  being  posteriorly,  its  posterior  side  anteriorly  inoUned. 

Parallel  to  its  posterior  side  runs  a  narrow  elongate  socket,  having  on  lit 
po<<t(  rior  ^\Ao,  amalgamated  to  the  ligamental  nynphe  an  elongate  tooth  C5p, 

3.  Poeterior  lateral  teeth  :  missing. 

(£)  Left  valtt. 

1.  Anterior  lateral  tf  etL 

Close  to  the  anterior  margin  there  is  a  rudimentary  granolar  tooth,  the  axis  of 
which  runs  almoat  paratlel  to  tbe  antero-poeterior  axis  lepreaentii^  La  IL 

2.  Cardinal  teeth. 

There  ia  a  short,  strongly  opisthocliae  tooth,  C2a,  having  a  dor-p  sot-ket  on  ita 
anterior  dorsal  side,  and  separated  by  a  triangular  socket,  from  an  elongate 
lamellar,  strongly  prosocline  tooth  04p^  wUeh  londiea  tbe  apex  of  C2a ;  on  the 
dor^^nl  ^iile  of  Ci]>  is  a  very  elongate  sodnt  mnning^pnallel  to  and  then 
follows  the  ligament&l  uymphe.  / 

8.  Ftaatecior  lateral  teeth :  mining!. 

The  hinge  fooniib  ia  theiafera— 


(ht  valve  Ia,  :  I 
k  valve  La.  U 


O.  8a  !  8p  :  (5p)  I  Lp.  0. 
C.    la  :  4p    :    1  Lp.  O. 
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Hnwolii  impmaiaiia  father  l»r^  but  not  wall  iiMcke4»  aurgia  deaplj  etan,' 
Uted. 

Oeologioal  ootmrremt,— 

Zone  of  Sly t Hut  niooharieui,  Singu. 

Zone  of  Meioeardia  metavulgarU,  Singa. 

Zone  of  FarmUeliptpeaum  prototorttH>$i$m,  KtnUL 

ZoM  of  JriaU  Ammtwia,  IhsTeliByOb 
Bemarkt. — la  general  shape  this  sp<'cies  greatly  rcsfinliles  Cariita  plani' 
COtMOf  bat  it  ia  euHj  diatinguuhed  from  that  ■peoiea  bj  tb«  different  omamenta* 
tiai  of  the  whiot,  whidh  alttioiigh  it  emaiib  of  ndiatSng  tfln  in  hoUk  ipenei 
differ*  mateiiallj  M  Id  detail ;  in  the  speciet  under  de«criptiun  the  ribs  are  rounded 
baring  a  fiBoulafad  ridge  on  the  top«  wliile  thej  are  flat  and  angular  in  OariHa 
pkmieotUita. 

TWO  amoDg  the  spedee  from  Western  India,  Oardita  muiabUU  and  Cardita 

vifMtn«/ii  h&ve  to  hn  considered  when  oompared  with  the  ftpecies  under  examination. 
Tht  former  exhibits  the  triangolar  shape  of  the  gpeoimeua  from  Burma,  bat  to 
Jodge  lima  the  onianantation  both  e^seiei  are  different;  OarHtm  MMfaMUr 
exhibits  a  tmaller  nambor  of  ribs,  which  nrp  composed  of  granules,  while  on  the 
Baxmaapecimena  the  granules  form  a  line  on  the  top  of  a  smooth  roonded  rib.  The 
Moood  apedei,  CanVftf  vff  mhimJI,  appeal*  to  kave  a  perfectly  differani  ahape,  and  on 
eomparison  of  Messrs.  d'Archiac  and  Haime's  figure  with  the  figure  given  hero  the 
differenoe  is  at  onoe  obvkma*  inawnnnh  aa  Oardita  viqmmiirii  aa  depicted  by  ileair*. 
d'Aiehiao  and  Haine  Ium  a  more  dnralar  shell,  while  that  of  the  Burma  specimens 
ll  dbtinotly  triangular.  On  the  other  hand,  the  oraamentation  is  exactly  th« 
same:  both  species  have  24  ribs,  and  each  rib  hein;^  rounded  and  bearing  a 
granulated  keel  on  its  top ;  aoowding  to  fig.  7  the  complex  nature  of  the  ribs  is  only 
derrioped  at  the  adult  stage,  while  during  the  nealogio  stage,  the  ribe  were  simpla. 
The  same  featum  is  woll  represented  in  the  speoimons  from  Burma,  and  I  have, 
therefore,  notwithstanding  the  diflecenoo  in  the  outline  of  the  shell,  identified 
tiie  apeolnnu  frain  Banna  irith  OafHU  rnqmemM^  Misrlng  that  Meam. 
d'Archiac  and  Haime's  figure  does  not  give  tho  oorrect  outline^  a  vfav  irtuoh  1*  tll0 
more  probable,  as  only  a  single  left  cast  served  for  description. 

BoBttgar  dflaorihed  onder  tha  naiM  of  Cardito  ylrti^wss'  a  speoie*  from 
Sumatra,  which  seems  to  have  a  great  likeness  to  Cardila  virjuetneli ;  in  K(<me 
of  my  specimens  the  interstieee  are  filled  ap  with  matrix,  only  the  granulated 
ridge  being  exposed;  in  thia  eaae  the  natitre  of  the  rihaii  oonoealed, and  one 
might  be  led  to  believe  that  thoj  are  simply  granolaladi  the  specimens  are  then  so 
▼ery  much  like  those  of  Bcettger  that  I  cannot  suppress  soma  doubts  as  to  the  actual 
ornamentation  of  ficettger's  specimen ;  if  my  doubts  were  foanded  Bcettger's  specie* 
baa  to  ba  oanoallad;  I  am,  however,  unable  to  say  anything  definite  without  a 
fBteenoe  to  Boottt^er's  type  of  Cardita  glohiformii.  No  living  relative  of  this 
•padea  could  be  discovered  and  it  unquestionably  represents  a  type  which  is  extinct 
among  tin  fanaa  of  tiia  LkUan  Oeaaa. 
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Oardita  plaxicostata,  spfi?.  nor.,  PI.  X,  figs.  1,  la. 
No  exact  measuiements  could  be  taken  aa  none  of  the  specimens,  thoxtgh  tbey 

•le  nflMT  teqa«Bt,  wm  well  proMrved.  It  Menu,  however,  certain  that  the  shell 

did  not  attain  a  large  sizp,  jmd  that  the  lon!»th  only  slightly  exoeeded  the  beight; 

the  index  I^H  mu»t»  therefore,  Itavo  been  rather  small. 

The  aheU  n  tcUngular  in  ihape.  mtber  flat  uid  modentely  iMfnllatanL 
Tbo  ombo  Ik  eonll,  pointwl,  sU^Oy  ffoaQgyriOb  and  litutod  la  float  of  tte 

middle  line. 

The  pedal  region  is  iliorl^  TonodMl,  the  nplioiial  xegioo  a  littto  loager,  aeon, 
minatad  and  truncated. 

The  aiUmior  margin  ia  broadly  rounded,  poHin^  gradually  into  the  dightly 
convex  veutrai  margin,  which  foims  a  sharp  angle  with  tbe  abnt  oblique  poitarior 
margin;  oaidinal  ma^n  angularly  hroken,  both  portiooa  itiongly  inolinad  in  . 
Tentml  direction,  the  pisterior  oiw  l)eiiiu;  the  longdr.  ' 

An  obtuse  rounded  keel  ruus  from  the  umbo  towafdi  tbe  potteridr  oocaar»  and 
behind  it  the  lutflaoe  slope*  steeplj> 

The  lunula  is  small,  deeply  concave  and  well  cireumsoribed. 

Tbe  oroamentalion  consists  of  about  20  flat  radiating  ribs,  separated  by  inter- 
•tioee  of  about  tbe  eame  breadth;  tbe  ribe  have  an  angular  seotioa,  their  aidea 
b«bg  perpi'iidicular,  tho  top  flat,  even  slightly  excavated. 

Margins  deeply  orenulated,  tbe  ribs  of  one  valve  iaterlocking  with  the  iuter« 
■ticca  of  the  other. 

Obaraotaft  of  tbe  binge  and  intaniBl  ofaaraotoa  not  obaerred,  j 

Qtological  ocrurrmce. — 

Zone  of  ilytUut  mecbarieu*,  Singu.  j 
Zone  of  jPilolac  orientalU,  Thayotmyo.  j 
Zone  of  Aricia  Kwneroia,  Tbayatmyo. 
Bemarka.—Tha  only  ^wAv^  to  whieh  Capita  platticottata  could  be  com- 
pared i»  Cardita  viqt$«mieU,  d'Arch.,  but  both  species  are  easily  distinguished  by  the 
^^^^l^TwM*T  of  tbe  omamantation.  In  the  spei  ies  under  examiimtion  the  ribs  are 
■  hrorid,  flnf,  arv'tilir,  \^liilo  those  of  the  other  siweii-s  are  fine,  filiform  ribs  on 
the  top  of  a  rounded  base.   No  similar  species  has  been  described  cither  from  Java, 
Samatra  w  Western  India;  neliber  ean  I  Had  any  living  speciea  to  which  I  oonid 
eomparc  CanUln  plauicostnta  ;  in  fact  it  appears  as  if  this  j^mup  of  CnrdiffB 
dtaracterized  by  a  triangular  flat  shell,  with  flat,  angular,  rather  widely  apart, 
ladiating  ribs,  seems  to  reprOMnt  Mi  antiqaaiian  denant  baring  ita  aaanet  nlatiTag 
in  tbe  Sooena  formation. 

! 

Cakoita  ck  mutabilm,  d'Arohiac  and  Haime,  PI.  X,  fig.  3. 
lSfi3.  CartiUm  mmtabUi;  d'AicbiM  Mid  Briaib  Htm.  im  Alia.  Cm.  4m  gmft  mmm.  a*  I'lals  f. 

s6a,fL  xzi,  ia*.  •.a«4s,i««a,«. 

I'lif're  ia  only  a  sinzle  cost  of  a  species  wliieh  seems  to  belong;  to  the  one  al)ove 
referred  to  which  has  come  under  examination.   It  is  a  right  valve,  measuring 
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13*3  mm.  in  length  and  10*3  mm.  in  height}  the  valve  it  moder»tel7  inflated, 
ioeqaiUteral,  triangular  fn  dupe ;  the  ambo  if  otttue*  touid,  MNDewh^  in  front 
of  the  centre ;  the  pedal  region  ia  abort,  aomewhat  oontimoted,  the  aiphnnal  one 
broad.  Antririor  and  ventral  margin  curved,  poeterior  one  straight,  joining  the 
ventral  margin  at  a  rounded  off  angle.  Sarfaoe  covered  with  not  less  than  16 
•Dgahp  (P)  mdiating  rihe,  aspanlad  hf  intentioM  of  the  aama  breadth.  Y«ntnl 

marsrin  drnticulnted. 

Oeologicat  occurrence. — 

Zona  of  JTyMlw  mietibaHeiu,  Btngn. 
Zone  of  Meiorurdii  metavulgarh,  8in!?a. 
RemarkM. — ^Tlie  incomplete  state  of  the  only  specimea  under  examioatioa 
liNmatt  uj  Diore  definite  deMMriptiom  but  it  it  tppaceot  that  it  hem  tlia  ohMit 
nUtbnthip  to  Oerdtta  omlaNHft  d'ANbiRO  and  BainijB. 


Tkmily :  eBJUATElLI>jB^  Gray. 

Genua :  CRASSATELLA,  Lamarck. 

Two  apeoiea  which  apparently  represent  two  different  sections  of  this  genu  a 
Imvo  been  deaoribed  herek  whidh  maf  be  earily  diattngviabed  aa  followa^- 

A.  Sbell  eloD;;ate,  utrongly  mtnted  at  the  paatlttor  ck'I  i  umtraaal  Ngioaeavand  With 

filw  floiiMotrio  nhnklea  or  ribf,  eiher  piH  sl  aafCace  •mooUi. 
1.  ftiiiMfsffs  diwwy  apaa.  nwv. 

B.  8hiildiaBshiUal,peatanorir  tnaaatadLaaifwaiaiaath. 

!.  CrauaUlla  nttraiA,  Lunarck. 

The  last  named  species  ia  unq^ueationably  identical  with  CraiaatelUt  rottmta. 
Lam.,  living  in  the  Indian  Oaean,  while  Of  mmMI*  diftMri,  apes,  nov.,  Mpreaeata 
an  extinct  tjpe,  which  has,  liowerer,  iu  nearert  talativo  in  the  living  CfnmaMlm 
/Ntor,  Bona,  from  the  PhiUppiiie  lalaada. 


CnaManua  ntsmi^  apec  iior.»  PL  Z,  fig.  •-((> 
Masavaimim. 

2.  361  „    .  n-r  w   .  1«7 

Only  right  valves  of  tViis  sppcies  liave  come  under  examination,  but  they  are 
■0  well  preserved  that  the  specilic  characters  can  be  fixed  with  aeewaejr. 

ThedNll  la  ekogately  trumgnlar  in  shape,  much  longer  than  high ;  the  index 
is  therefore  rather  high  ;  it  is  very  iuequilati  ral  and  strongly  inflated. 

The  umbo  ia  moderately  inflated,  but  strongly  curvod  inwards,  proacgyrio, 
dtmtedalightlj  in  front  ol  Oia  middle  Una. 
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The  pedal  region  ia  short,  aooumiiutod,  the  sipbooal  region  very  elongated 
•nil  pfodneed  into  a  long  beak. 

Anterior  and  von  t  ml  margin  form  a  broadly  oonvex  line^  whioh  ia  dj^tilf 
cianated  at  the  posterior  endi  Foitorior  maigiii  veiy  ihort,  lonnded,  fonning  an 
obtnte  angle,  tb«  eomer  of  wUdi  ii  mnidad  off,  wifli  tliA  Tentral  margin  and 
passing  gradualiv  into  the  cardinal  margin.  Cardinal  margin  rather  long,  angularly 
broken,  inequilateral.  The  shorter  anterior  part  is  strongly  inclined  in  ventral 
direction  forming  a  rounded  off  angle  with  the  anterior  margin;  the  longer 
portwior  portian  ia  alightly  indiiwd  ia  fwitwl  diiMtian  nd  jawea  gnduallf  iiito 
the  posterior  mar^n. 

A  strong  rounded  keel  runs  from  tlie  umbo  towards  the  poeterior  corner,  setting 
flS  a  narroir  poiteiior  iim  wUdi  dropa  nearly  perpendiaiilaily  at  ill  nmbonal,  and 
TOjr  gently  at  its  tcntnl  port.  Another  sharp  line,  behind  whioh  theaBlfiMaia 
diglltly  coocaTe,  runs  bona  the  umbo  towards  the  cardinal  margin. 

Thne  ia  a  large  and  Tar^  daap^  aharply  oiMomaoiIbed  Iimnla. 

Dnring  th^  nealogic  stage  the  surface  in  front  of  the  keel  was  covered  with 
ahatp  concentric  ribs  separated  by  broad  oonoave  interstices ;  the  poaterior  field 
exhibited  only  flneoonoentrie  ifaln  of  gnawth;  attar  theihellliBd  etoeeded  the 
height  of  S'-li  mm.  tbe  ribs  becnmo  efTaccd  and  the  whole  MufSMa  ia  only  eorand 
with  numeroua  fine^  but  some w  bat  irregular  atoiiB  of  giowth. 

Onlythehingeof  tbe  right  Talvek  known,  aadefenthia  inifyiD  niher  an 
imperfeet  state ;  there  i-s  a  long  and  thin  lamellar  tooth  CI  which  is  slightly 
thicker  and  bifid  at  its  Tentral  end.  In  front  of  it  ia  a  deep  triangular  socket, 
ohvionsly  corresponding  to  OSa  Bad  behind  it  n  bnnd  and  deep  triangular  socket. 
In  front  of  the  anterior  socket  there  is  a  deep,  horizontal  groove,  bordand  on  i|a 
Tentral  side  by  a  thin  elongated  lamella;  it  ia  TOij  possible  that  both eotteapend  to 
Lai  and  Lall  respectirely. 

Palllal  impression  strongly  marked,  appnnnlly  not  mnited. 

Ventral  margin  very  finely  erenulated. 

A  strong  broad  ridge  which  ia  sligtitly  posteriorly  inclined  runs  on  the  inaide 
firam  the  mmbo  towarda  tttt  ventnl  nuugin. 

Test  thick,  meaaoiiog  t*d  nun.  at  the  nadNnnl  ngfcng  bnt  inewMing  nphQy  in 

Tentral  direction. 

Oeologieal  oeeurrence. — 

Zone  of  Mytilut  nieobarient,  Singo. 
Zone  of  Meioc^rdia  metavHlgarit,  Singu. 
Uemark».—1\ie  only  species  to  which  Oratiatella  dieneri  could  be  compared  is 
OnuMMUm  rvtttmla!  it  ia,  howerer,  distinguished  from  tbia  apeelee  iff  ita 
more  elonerato  cbape,  and  therefore  by  a  higher  index  L/lf,   by  its  flatter  only 
slightly  curved  ventral  margin,  more  inflated  surface  and  stronger  posterior  keel. 
CfMMMto  ditneH  ia  »  tjpieal  emmpto  of  a  maU  graopb  whieb  ia  weU 

characterised  by  ita  rostrated  sipbonal  region.  Among  tbe  living  speeies  Crasta- 
tella  jubar  from  Western  Australia  seema  to  be  the  nearest  relative ;  as  I  have, 
ho«nw,noqpeefanaaiorcoaipailMttIaM«inl7aUela  jndgeftom  Beera'a  flgue. 
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Crottaiella  Juiar  appears  to  have  had  a  larger  and  generally  mace  ttoater  thell, 
bat  if  I  iafaipvet  Seere'idttcription  oorreotly,  it  eshlbitfldcliniliv  MBOWtdo  ribt 
cii  tbfl  WBbooal  ngko  at  Onu$mMi»  <H«mW. 

GtiatiktmA  wMBAxa,  Lmo,  ^tB.  noT^  PL  Z,  flgi.  C. 

CmmatOh  w^W,BMt% Ki^itfc  rftN  gin  OMuMtt^jL  II. i» M. 
LIMam.  .  SM.ra.  .  l«l 

t.  ir«  »  .  iH  .  .  ru 
The  Adl  ii  eqvlvilTe,  tnnmnalf  limaboUal  in  dupe,  llw  knglh  boiiig 

tomewhat  in  oxccrs  of  thehei^^ht;  it  ia  moderatolv  inflated,  not  reiy  lUfoJlKtsIlL 

Tbe  umbo  is  low,  and  situated  in  front  of  the  middle  line. 

fbe  pedal  icgioB  b  ■hart,  leomnliiated,  the  atidimul  legion  eUf htly  hn^, 
acCTimiiiated.  The  anterior  and  ventral  margin  forn  a  broad  strongly  convex 
curve ;  it  might  be  almost  said  that  the  an(ero*ventr&l  margin  ia  angularly  broken 
in  Diddle ;  tiie  poiterioir  margiii  b  rerj  thatt,  oblique,  forming  an  obtoae 
angle  irKh  the  ventral  margin.  The  cardinal  margin  is  long,  angularly  broken, 
the  pocterior  longer  portion  forma  n  reij  obtoae  angle. irith  the  posterior  maigio, 
while  the  shorter  anterior  portion  fina  n  pointed  angle  with  the  anterior 
margin. 

A  broad  rounded,  rather  flat  keel  runs  from  the  umbo  towards  the  posterior 
comer,  Beparating  a  narrow  steeply  inclined  posterior  area  from  the  anterior  portion 
of  the  surface. 

Lunula  long,  deeply  concave,  but  narrow. 

As  far  as  can  be  judged,  the  ornamentation  consisted  in  tbe  full-grown 
dulD  only  of  nonenrai,  llne^  eomeirtNift  Imignlar  atria  of  gmrUi,  but  dmiDg 

the  nealogic  stage,  as  repre.sented  by  the  umbonal  region,  the  anterior  part  of 
tlie  surface  was  covered  with  angular  conoentrie  ribs,  separated  by  broad  oonoave 
istenaees. 

The  upper  (F)  layer  of  tbe  shell  exhibits  a  peooliir  T^^flllHI  rtmetom  wUeil 
nmlta  in  a  finely  oenulated  antero>ventral  ma^in. 

Ilnaoolar  Kars,  particularly  tb«  aatarfov  ooai,  very  deeply  sunk ;  pallial  impiM> 
aion  apparently  entbo  or  parimpa  fMtj  li^ilit^  afnoatad.  (SiaMatan  «C  flm  liinge 
not  observed. 

'Seat  tUek,  measuring  about  4  mm.  in  thickneas  at  the  umbonal  region.  This 
■peetoa  tea  a  very  thick  naoieona  layer,  whUo  fho  npftr,  or,  at  b  miuih  mm 
ffOibaUe,  middle  radiated  layer  mM  latlMrjHiin. 

Otologicai  oeeurrenct, — 

Zone  of  AfkUt  hwmntM,  ThayetmpOh 

Bmnrki. — The  less  elongated,  biglier  rhomboidal  shape  of  the  shell,  which 
is  muoh  less  roatrated  in  posterior  direction,  readily  diatinguisbea  this  speoies  from 

Thn Deomt  ttvinf  nltdw  fa  CframcMJm  roMrsta  fnm  OtfloBs  in  ImsI  fhn 


|T«  VATJNA  OV  THB  MIOOSZTB  BBDB  07  BUftSA. 

rinilanty  batwMdtiM  twojipMiM  it  to  big*  libal  I  bave  no  htiitetian  In  idMtifying 


Family  :  LVCINIDjE,  Deshayes. 

Genus,  LUCINA,  Brugi^re. 

Thil  genua  is  xepretentod  by  (brae  species  which  prubftbly  nprnent  <o  many 
leetioDt  of  »ub-geD«n,  o«n  b»  taaQf  dbtbiguiibed  u  fblloira 

A.  Shell  ooveni  with  ndiitfia«,  wriakMiflM. 

1.  Lnritia  ntafjitrimoia,  spen.  nov. 

B.  fiheW  covered  witb  aouoeatiic,  iharp  ribs. 
C  ShtU  nQaotk, 

ipse;  Wft 

Vbew  tbroe  species  represent  types  wbioh  an  ondoubtoillj  «itiiiok  among 

til6  pre«ent  fauna  of  the  Indian  Ocean,  but  two  of  tlipni,  Lueina  neatqnamcta 
and  Lucina  pagano,  have  their  nearest  living  reltitires  in  Iiueima  vemttot  Ree?e^ 
and  Lutbn  pkUipphurumt  Bewra,  horn  the  PUUppiae  lalaadt.  At  the  mow  Uim 

fheietwo^cii'-i  hnvoso  noar  rehtires  in  Lueina  tquamota,  Lnik.,  and  Lucirii  gqfin- 
iwla,  Dea«  from  the  Eocene  of  I'aris  that  the  notion  that  they  represent  their  direct 
dcaMndanta  ia  difflenll  to  snppresa.  No  liTing  nfattiTO  eonld  ba  tnoed  of  Xoomm 
tTarehiariafui,  spec,  nov.,  thouL;h  it  io  TBI/  probable  thai  tba  neaMt  tdatifo  ol  thii 
apeoiM  lived  in  the  Eooeoo  of  Foria, 


•  LooiitA  vsMQUAMoaA,  a|we.  mnr.,  PL  X,  fig.  fi, 

iMCtb.        H«i(ht.      TbickiMM.    L/H.  Len^tb.        Ueigki.  Ttiiehnni.  L/H. 


1.  10-4 BS-  .  16'8ra,  .  eOam.  .  I'lA 
1  IM  ..   .  MM  »    ■  a«      •  I'M 


V'S        •  6ri  mm.     .  Wi  mm.   .  1-U 


The  shell  is  of  small  size  only,  almost  orbicular  in  shape,  lo  t'ih  md  Iw^bt 
being  nearly  the  samo,  sub-equilateral.  As  only  three  specimens  have  come  under 
examination,  nothing  can  be  said  about  tbe  variation  of  tho  index  L/n.  The 
umbo  b  pointed,  small,  proaogyric,  situated  nearly  medially.  The  podal  leglon  b 
bioad*  round,  the  sipbonnl  r^ion  broad,  truncatrd  nnil  ftlightly  siuuated  by  a 
ahallow  depression,  which  runs  from  the  umbo  towards  the  posterior  margin. 
ADt«rior»  ventntl  and  postflito  margin  fbfm  Marly  a  oomplete  oirole.  whidi  Joiaa 

the  nearly  strofght  cardinal  mnr^'in  nf  an  obtuse  angle  at  eitluT  sirlr. 

Tbe  akell  b  only  slightly  inilated,  n  little  ooncaTe  on  tho  siphonal  region. 

The  lunnb  b  oenporatiTrty  higo,  ooneRre,  bat  not  tharply  cixoamwtibed, 
•zbibiting  a  few  ob^curo  radiating  ribs. 
..  Ibo  oroamentatioa  eouuatii  generally  apeaking,  of  nnmeioiu  One  mdktmg 
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ribs  crossed  by  strong  concentrio,  lines ;  llie  radiating  ribs,  oprtainly  not  thnn 
60  in  numb«r,  are  louaded,  very  closely  wt  aud  separated  by  engraved  linear 
fnteniieea.  Thewiiniigviiieator  tiMiilMkMMkmt  fhflireaM 

ribs  which  nre  of  about  douhli-  f!ic  thicknt'ss  as  thn  others,  dccraasing,  hoWttWi 
in  poaterior  direction  ;  immediately  behind  tbe«e  folloir  about  40  &a»  fllif^wrm  jnbtf 
gradually  inorearaif  in  strength  in  poiterior  direoUon,  wiOioiit  srer  naddng  tba 
tliickness  of  th>>  anterior  ribs.  Then  follows  a  smooth  spaoe  and  near  the  cardinal 
jnaxgia  again  tUi««  indistinct  ribs.  Besides,  sometimes  ttrong  striae  of  growth,  the 
rib*  are  eroned  by  namorooa  very  closely  set,  strong  concentric  lines  which  passing 
uniformly  across  rih^  mhJ  iuterstioei,  produce  a  sort  of  scaly  undulating  wrinkles. 

In  the  ii[;ht  valve  there  ^re  two  minute  tenth  bdow  the  umbo,  the  ventral 
one  of  V  bieh  is  the  larger  ;  they  are  separated  by  a  small  triangular  socket,  while 
tlian  ia  another  in  donal  dinotion  of  tbe  largo  tooth :  If  then  taotli  an  oooaiderad 
as  C3a  and  CSp.  thoso  in  tho  left  valvo  must  rpprfsrnt  C'ifi  and  C2p.  A  small 
rudimentary  anterior  lateral,  representing  Lai  and  II  is  seen  in  either  valve,  while  it  is 
alnuat  eerldn  that  io  neithor  valve  thoie  h»  poalarioT  tatonlib  or  if  pimot  HtMf 
are  so  rindimaitaiy  aa  to  ho  faaidljr  viaiUe.  The  hinge  fannale  would  therefote 
be: — 


Bight  valve  La.:  I  I  C.3a  :  3p  : 
Left  valve  La.:  II  \  C:  2a  :  4p 


Lp.  0. 
Lp.  O. 


The  eDterior  muiealar  lOBr  is  ribbon-likcb  la>g«t  obaeniely  ddlned,  the  poe* 
torior  one  laigOj  looodod ;  paOial  inpMwon  eotlN^  well  marked.  Uaigin  flne^ 

orenulated. 

Geological  occurrence.-— 

Zone  ot  ParaileUpipedwm  proMartuoum,  Eaoie. 

Remark*. — This  specifs  has  an  fxoeedingly  Co;-diMm-like  appearanee  which  il 
incTpnsed  by  its  rudimentary  hinge,  and  if  the  impressioii  of  the  anterior  muscular 
Bcar  were  not  known,  it  might  be  easflf  miatakvn  for  a  apedes  of  this  genua.  Aa  it 
io  ita  gencrio  position  is  unquestionable,  and  it  is  easily  distinguislied  fimm  the 
other  spei'  H  hy  its  radiate,  wrinkled  rifaa  ot  which  the  anterior  mes  are  mnoh 
ationger  tbau  the  remainder. 

No  dmilar  species  has  been  described  either  from  Weiieni  India  or  Java  and 
Sum^tni,  but  thefp  is  a  livincj  species,  Lucina  veni'sla,  Bcfve,  from  tlie  Philippine 
Jslands  which  ap{iarently  bears  a  close  relationship  to  this  species ;  unfortunately 
I  have  no  material  of  this  apeeiea  for  eonperison  and  I  am  tberefora  obliged 
to  draw  my  oonolusions  from  Heeve's  figure,  which  Icavo^s  much  to  be  desired. 
The  general  ornamentation  of  both  species  ia  much  the  same  tboagh  iMcuia 
vemtttta  aeems  to  have  aeqnind  a  larger  siie ;  there  are  even  the  thicker,  anterior 
riba  distinctly  noticeable  in  Keevc's  figure,  though  they  seem  to  be  lets  numerous 
and  restricted  to  the  lunnia  only,  while  io  Lucina  maiquamoim  th^  ooour  behind 
the  lunula. 

Ttoking  evervthlng  lato  coDsidrratinn,  I  believe  that  Lucina  eMNMle  It  » 
dMoeedaiit  of  Xtietee  MaegMHesiea,  but  that  this  type  baa  diad  ont  amottg  tiie  tiaou 
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^  ttw  bffian  Ooaan.  Ob  tt*  <te  tarf.  Ztthm  iiMifMNiwM  appem  to  Iw  to 

^miUr  to  Zueina'  $qti«mot»,  Lmk.,  from  the  FariB  Eocene  that  it  app«an  almoii 
difficult  to  find  any  difference ;  it  ia,  therafbce,  alxnoit  oartaia  tbtl  Imeima  mea^qua- 
moM  ia  the  deaoendant  of  the  Boosne  L»eim»  ijimmom,  vUIe  the  dHoaadbuit  «t 


LiicfNA  PAGAKA,  spec.  nOT.,  PI.  X,  figa.  7,  a  b,  8,  a-b. 

18»&  FdiM       uaiarit,  Hoe(liii(b  ]|»nH  roM.toBlI>a«Mw  Opyw  Bun^  Mod.  OMlag.Swfaf  «( 
lalta»  Yd.  ZXTU,  ^  Mb  |L  III,  ^  ^ 

MBisvMvaim. 

Lmgth.      Htiflit.    nMacM.  UH. 

L.ft    „     .  12^8   „    .  W  l    ,.     .    3  S  „     .  100 

The  small  ahell  is  sub- trigonal  in  shape,  length  and  height  being  umlj  the 
nme ;  tlie  iDd«K  L/H  ii,  tketefon,  very  small ;  tbe  nlftt  ara  Tarjr  flat  and  sab* 

equilateral.  The  umbo  is  small,  pointed  and  strongly  prosc^ric  tituated  ta 
the  anterior  third  of  tbe  length.  Pedal  region  short,  attenuated,  aiphonal  region 
broad,  obliquely  truncated.  Anterior  and  ventral  margin  form  a  broad  eitole,  the 
fonner  meeting  the  cardinal  maigin  at  aa  obtuse  angle;  posterior  margin  short, 
oblique  and  strongly  sinuated,  formin";  s  sharp  angle  with  vcntnil  and  cardinal 
asargin.  Cardinal  margin  long,  strongly  curved.  A  broad  and  deep  depression 
iiliA  nua  fiaaB  tb«  umbo  to  tha  porterior  maisb  biwdtj  aiiNiatas  the  latter 
and  is  bordered  in  front  by  a  sharp  keel. 

Tbe  oraamentation  oonsitts  of  fine,  lamellous  concentric  ribs,  wbioh  are 
aepaiated  \j  bioad,  flat  iatantioae  esbiUtii^  only  a  fev  efarln  of  gtowtb.  Ap> 
parently  the  distance  between  the  ribs  varies  greatly;  in  two  sprciinens  tliey  are 
Torj  faxoadt  and  the  number  of  ribs  is  oontequeoUy  small,  in  another  specimen  the 
riba  an  very  numeroaa  and  closely  set ;  the  Intentksea  are,  therefore,  very  narrow. 

Lunula  ill-defined*  slightly  concave. 

In  the  light  Talve  there  are  two  pretty  strong  anterior  laterals,  separated  by 
a  deep  socket,  and  one  posterior  lateral  accompanied  on  dther  aide  by  a  socket ;  the 
▼antral  socket  is  abort,  tb»  dorsal  one  narrow ;  theae  teatb  npresent  therefore  Lai 
and  III  and  LpIII  respectively,  while  the  sockets  correspond  to  Lall  and  LpII 
and  IT  in  the  left  valve ;  there  is  a  very  short  anterior  and  an  elongated  posterior 
ottdiiMl  toofb  aepaiated  by  a  abort  loekel;  thaao  tooUi  xapucMBt  Cla  teaA  CBp, 

respectively,  while  the  socket  in  front  of  C3p  as  well  as  tliat  behind  it  corre- 
spond to  C2a  and  C4p.  The  hinge  formula  of  Lucina  pagana  reads  therefore 
aalDUowa:— 

Bight  valve  La  I  :  III  I    C.  8a  :  8p    :  Lp.  :  III  : 

Left  valve    La.  II        '    C.  :  2a  :    4p        Lp.  II  :  IV. 

This  formula  differ*  from  tbe  general  formula  for  the  genus  by  having  on 
Lpin  b  tberighttalTeintMAofLpIaad  HI,  lAila  totba  kft  Talta  Umn 
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tn  LpTI  aand  IV  imtaai  ot  onlj  LpII.  As,  howtmr,  the  hinge  of  £weh»  n  Tery 
Ttfiable  too  maoh  import»new  ehonld  not  be  attached  to  thia  featnrei 

The  anterior  muscular  soar  right  underneath  Lai  is  deeply  sunk  and  rather 
long ;  posterior  one  amail ;  pallial  impiession  entire,  strongly  marked,  rather  distant 
fNm  ihie  sharp  beretted  nuttgla. 

Oeoloffieal  occurrevce. — 

Zone  of  Faraeyathut  eaeruleui,  Yenangyat 
Zone  of  ParwOfi^jMiiftHR  froMortuommt  Esna. 

Hi'markn. — No  similar  ipccics  lias  liitherto  been  described  from  InrHa  or  Javrv 
or  Sumatra.  K.  Martin  mentions  quite  a  uamber  of  species  from  Java,  but  the 
BDimaspeoiei  diffsn  bjUiib^  omiunmitatiaii  and  paitioularly  by  the  posterior 
depreasioD  from  all  of  them. 

Among  the  living  species  Lueina  pkilippbutrumt  Beeye,  seems  to  he  the 
neercflt  relative,  although  this  speeles  is  edentuloas  and  of  much  larger  site.  It  is« 
however,  well  known  that  Lucines  whan  feaohing  the  epbebolic  or  geratologio 
stage  become  edeatulooi^  so  that  too  gnat  importanoo  should  not  be  attadied 
to  this  fact 

With  lagaid  tothelaiBerriaBof  ZMdMpMippbianm  Ik  iieakigie  stage  sbonld 

l>e  considered  when  compared  with  JwcftiM  fcgana ;  a  young  specimen  of  the 
former  must  have  exactly  resembled  the  latter ;  in  fact,  the  radiating  raised 
■tritt  irhtoh  form  niob  a  aoDtpfamooi  featora  ot  fhe  adnU  Xmctam  fM^finarmm 
were  not  developed  k  the  aeakgio  itage  aod  hsra  only  boen  aoqnlMd  during  n 
later  period. 

It  is  therefbvB  quite  possible  that  Lwina  pagana  ia  fhe  aBoaator,  from  whioh 
Zueina  philippinarum,  which  at  present  ooeors  from  Singspore  io  the  Philippine 
Islands,  has  descended,  but  appears  to  have  diedont  among  the  fauna  of  the  Indian 
Ocean.  It  is  veiy  probable  that  the  anoeator  of  LwiM  pagana  occurs  in  the 
Booane  of  ^oii^  beaewe  XiMie««2iHNMlah]>cA.,aaen»aTei7elaMi^^ 


Ldoim  ufiMBauauKA,  apoe.       PL  Z;  flg.  9, 

IMan.  .IMan.  .Ml 

The  shell  is  rather  small,  nearly  orbicular  in  shapOt  the  length  only  slightly 
exceeding  the  height;  the  index  I^H  is  thetefoce  satha  email;  ik  isstMooglr 
inflated  and  rather  inequilateral. 

The  umbo  is  inflated,  strongly  prosogyxie  and  situated  in  front  of  the  middle 

line. 

The  pedal  region  is  short,  a  little  aoouminate,  tlie  siphonal  region  is  slightly 
longer,  broadly  expanded  and  truncated. 

The  anterior  margin  ia  short,  rounded  and  forma  with  the  convex  ventral 
margin  a  broad  ourre;  the  posterior  margin  ie  modeiately  lonj^  almost  straight 


* 
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et  only  slightly  oonvex,  forming  a  rerf  oblique  angle  with  both  ventral  and 
eaidinal  niargio ;  tlie  oaxdin*!  margin  is  rather  long,  angolarlr  broken ;  tho 

anterior  part  is  slightly  concave  and  Rtrongly  inclinnd  in  Tentral  direction,  flie 
posterior  part  ia  almoat  atnight  or  at  least  only  slightly  canvez,  running  parallel 
to  tlie  «ntero-pootacior  txii^ 

The  lunula  is  aligbtlj  concare,  ill-defined. 

Aa  obtuse  keel  ima  from  the  umbo  towards  the  junction  of  ventral  and 
poitorior  nnigin ;  beUnd  it  tbo  nirlkco  ia  vtesiplf  indiiiod  and  alightly  emoKn. 

The  omamentatioa  oonaiali  of  vamacm  anuBtbiea  ■tnogi  rmittiiiwt  fiaor 
oonoantno  atriie  of  giowtlu 

latenal  eluaactevB  not  obaavred. 

OMiogMl  oeeurrence.— 

Zone  of  Dioiic  duhiosa,  Tcnangyat. 

Mmarka. — The  cbaracteis  of  the  binge,  as  well  as  those  of  the  pallial  impret- 
BOO  Mild  mvaealair  aear  beiiig  mlcnowB,  the  itenerio  poaltion  of  the  apeeiea  may 

pefhapahe  ehalleDged,  and  it  was  chiefly  the  c:onpr!il  shrjpc  ivliicli  Las  guided  me 
in  bdoding  it  among  the  genus  JAtcina,  a  view  which,  however,  requires  f urtiier 
conAnDatioii. 

Prom  the  two  other  species  it  is  easily  distinguished  by  ita  generally  larger 
size,  and  the  smoothness  of  the  aurfaoe,  there  being,  ezoept  atiia  cS  growth,  no 
other  sort  of  ornamentation. 

No  liviDg  reUtire  of  this  species  ooold  be  found  among  the  fauna  of  the  Indba 
Ocpan,  and  it  must  be  considcroil  as  representing  an  extinct  typo.  T  refrain  from 
comparing  it  to  other  apocics,  because  its  generic  position  is  not  beyond  any 
doubt)  aa  kng  aa  flia  obaiaolen  olthe  hinge  aw  not  known;  bat  tbeie  m  certain 

gpr'cie'j  amonc;  the  Eocene  fauna  of  Paris  like  Jadne  OOeWW,  Def.,  whiok  appear 
to  be  V017  similar  to  Jiucma  d'archiaeiatta. 

Family:  CABDIIDJi,  Lamarck. 

Genu:  OABDimCLinn^ 

Only  two  species  of  the  genua  hare  oome  voder  eaamipntion,  wbioh  oao  be 

eaaily  distinguished  as  follows  : — 

A.  Shell  otbI,  index  (mall,  coreied  with  IwiM 

1.  Cardinm  jiro/otuirugotim,  tpeo.  nov. 

B.  SImU  (hooibaid,  index  laijgi^  oovsnd  with  nnndtd  nba. 

No  li^g  relative  could  be  traced  of  Cardium  mMt«lu^  qwa  nof^  wUoh 
repreeents  an  extinct  type,  but  Cafd»um/>ro<ot«i6rii^a«tim,  spec,  nor.,  is  unquestion- 
ftbly  olosely  related  to  the  living  Cardimm  atibrugonm,  though  it  seems  as  if  this 
whiok  had  developed  oertain  features  with  ngaid  to  the  obmeler  of  tbe  binge 
apadfli  weie  not  pveaent  in  the  lonil  apeoinima* 


Digi  Cioosjle 
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CAunm  PBOTOMnavoMUi^  qM&  doti,  FL  X,  figii  10^  11. 

HuimiHim. 

IcKfth.  Bright.  VnL 
1.  l7'«Bn.  .SMbb.  .CfJt 
1  ir-4   I,    .»1  •  .(HI 

There  are  only  two,  thoiip;h  well  preserred  left  valves  wliich  liaro  comr 
under  ezaxnination,  but  they  allow  a  perfect  deaoriptiou  of  the  species.  The 
ahdlis  nUMr  faMqnlUtenl,  otbI  maA  maMmMj  Uglier  tliaii  bag;  the  index 
L/n  is  therpfore  smaller  than  1,  though  of  course  nothint^  can  be  said  as  to  its 
TBxiation,  It  ia  stronglj  and  uniformly  inflated,  being  anteriorly  steeply 
iBflHiiwIi  wliib  It  drop!  moderately  in  posterior  diieetloii.  Tbe  umbo  laUglily 
tumid,  strongly  proiogyric  und  situated  slightly  in  front  of  tbe  middle  line.  The 
pedal  Kgion  is  shorta  rounded,  tbe  sipbonal  one  a  little  longer,  and  rounded. 
Anterior,  Tentral  end  poeteiior  nutrglii  ftna  sn  ellipse,  tbe  long  aiie  of  vbieli 
eoinoides  with  the  ventro-donal  axis.  Tbe  cardinal  maigfaL  k  akw^  eomd  and 
pmnMin  gradually  in  both  posterior  and  anterior  margins. 

Tbe  lunula  is  moderately  large,  slightly  concave,  and  well  circumscribed, 
deitttate  el  any  tonlpture,  except  ooncentric  striaa  of  growth. 

Tbe  ornamentation  consists  of  32  simple,  radiatint:  ribs,  ncpnraffd  by  anc^iilar 
interstices  of  the  same  breadth.  The  ribs  have  a  roof-iike  section,  and  exhibit 
^ta  a  peealiar  mvrioeted  lealptiiiei.  nieaeeUonof  tbe  ribaeiumgeBeoiiaiderably 
in  antero-postorior  direction  ;  the  anterior  riba  aro  flat,  nearly  circular  in  section, 
but  tbey  gradually  become  bigher  and  tbeir  section  qaore  angular ;  with  zegaxd 
lo  tin  omamimtrtinn  three  gnnpa  of  ribe  nay  be  distiagoithed;  the  anterior  onea 
ara  itnai^y  mnriceted ;  on  the  central  ones  the  flanks  are  set  with  sharp  oblique 
atris;  when  the  top  of  the  ribs  is  slightly  worn  off  they  preeent  a  curious  barbed 
appeoianoe ;  in  the  third  group,  the  posterior  tiz  or  aefen  riha^  the  aoolptam  is  again 
modified  in  the  following  way :  on  the  posterior  Hank  of  each  rib  a  fine  fonow 
appears  which  divides  a  smooth  anterior  branch  from  a  posterior  one,  set  with 
distant  short  granules.  Towards  the  margin  tbe  posterior  branch  of  each  rib 
jeini  ihe  aBterior  one  of  the  aoooeediag  rib. 

Both  valves  are  strongly  interkdwd*  the  mai|ia  it  tbaraf oie  deejdyenoiilataii, 
particularly  in  posterior  direction. 

InthekftTBlTefheraiift  itH»g,  diglit^  obliqiM,  eloogatad  lateitl,  haring 
a  deep  grooTe  on  its  dorsal  side;  this  lateral  is  certainly  Lr\TT,  wbilc  tbf  sockot 
ihonld  correspond  to  Lalll  in  tbe  right  valve.  Tbe  cardinals  below  the  umbo 
are  amaO.  tiioni.lik«^  the  Tentral  one  baiog  tiw  binier;  they  repreaanl  C9a  and 
08p ;  there  is  a  minute  posterior  lateral  socket  oorresponding  to  Lp  in  the  right 
Tahre.  The  hinge  formula  would,  therefore,  be  as  follows : — 


Bight  valTe  U.  Ill  :  I  ?   i  0.  3a  :  1  :        Lp.  L 

Left  Talve  La.  :  U       C.  :  2a  :  2p.     Lp. : 

'  t  A  t 
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With  KgfLti.  to  the  right  ralve  the  above  formula  ia  a  little  conjeotural.  I 
do  not  koow  tot  tiiBtaiiM  whether  then  exMi  Lai,  and  ef  trhat  atrength  •  it  la 
pQHible  that  it  may  not  have  existed  at  all  or  was  very  rudimentary,  bat  it  is 
certain  that  Lalll  wat  lather  strong.  With  regard  to  the  posterior  lateral,  the 
aooket  in  the  left  Talve  will  nu»t  probably  oori«8poDd  to  Lpl,  but  no  trace  <rf 
LpII  ia  tieible,  and  if  preMnt  it  mnat  have  been  -ntjniUmBimif. 

OMtogieal  occurrence. — 

Zono  o£  Farailelipipedum  prololorttmum,  Elama. 

SoM  cf  JrMb  kmerota,  Thajetmjo. 
ltemark$.—T\\e  ahape,  aa  well  aa  th*  peooliair  vmUUnMiM  ICmU^  dJatill* 
guiah  this  speoiea  from  all  the  otheia. 

No  aimilar  apeolnieB  haa  heen  deeorlbed  fram  either  Western  Inffia  or  fioB 

Java  orSumntra,  but  tlm  living;  Cardivm  MubrugotuM,  Sowerby,  which  inhnliits 
the  Indian  Ocean,  and  rangea  as  far  East  as  the  Philippine  Islands,  ia  certainly 
idantieal  with  Hits  apeoiaa,  althongh  it  la  ooWn  that  ell  tho  faatmee  of  tho 
living  Cardium  tubrugoium  are  developed  in  a  more  coarse,  stronger  way. 

A  right  Talve  of  Cordtoai  tHhngotwm,  whiohX  have  nnder  oiaminatinw, 
maaaaiea  874  mm. In  lengfh  and  4M mm.  in  beigfal;  the iodez  ia  thenloR  O'Sl* 
that  ia  to  say,  very  nearly  that  of  tho  fossil  spedes.  The  general  shape  of  the 
living  one  ia  exactly  that  of  tho  fossil  species,  although  it  attains  a  much  larger 
nae ;  the  number  of  radiating  riba,  31,  is  as  near  aa  possible  that  of  the  fossil  apedea, 
hut  what  ia  more  importanti  13Ub  liha  exUhtt  the  same  ornamentation,  pertieBlerlj 
with  regard  to  tho  barbed  appearance  of  the  central  ribs  ;  the  three  groups  are 
well  disoeruible :  we  have  Urst  the  flat,  rounded,  muricated  ribs,  then  follow  thoae 
of  aa  Bipolar  loof-liho  eeeHea,  their  iiaaka  being  aet  with  aherp  etria^  and  in  oader 
that  the  similarity  be  as  near  as  possible,  their  top  is  slightly  worn,  and  the 
barbed  feature  therefore  muoh  in  appearance.  The  posterior  group  shows  the  same 
rihe  aet  with  diatant  thomi,  hot  It  may  be  ramarlied  that  the  flMiniB  mm  doaar 

as  woll  the  interior  smooth  branch  much  less  doyeloped.  !Ibie  OOUtftatei in 
fact  the  only  diHereace  with  regard  to  the  ornamentation. 

Btmnge  to  lay,  there  is  a  oanaidevable  diffsrenee  with  regard  to  the  oonitita- 
tion  of  the  hinge,  but  I  am  not  quite  sure  whether  this  should  not  be  regarded  as 
an  OTolntiooary  f  catnco.  In  tho  right  valTe  there  ia  a  atrong  thorn-like  anterior 
latanl  1*1,  haTiog  on  its  doiaal  aide  a  deep  aodkot  for  Lall,  on  the  dnsel  ride  of 
whioh  there  is  a  granule  representing  a  rudimentary  Lalll.  The  naidfnal  teeth 
are  thom-like,  CI  b(*ing  very  strong,  C3  weak  and  obsolete ;  there  is  a  strong  posterior 
lateral  LpIII,  and  on  its  dorsal  side  a  deep  groove  for  LpIL  The  hinge  formula 
wooU*  tbetefoHk  he  as  iol]owa>- 

Bis;ht  valve  La.  (Ill)  :  I   1  C.  3a  :  1  :   '  Lp.  I  : 
left  valve  La.        II  ;  |c.:2a:2p  [Lp.  IL 

It  wsoompare  ibis  fonudawidi  that  ef  tho  foaril  epeoiw  we  ese  that  in  the 
living  species  Lai  is  very  strong  and  IaUI  rudimentary,  while  it  ia  quite  certain 
that  in  the  fossil  speoieo  Lalll  wee  veiy  tkttmg,  and  noUung  ia  known  about  Lali 
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wbleih  may  hare  been  radimentary  or  strong,  but  the  difference  with  regard  to 
Lain  is  unquestionable;  with  regard  to  the  oardinals  nothing  can  be  said,  but  with 
regard  to  tUo  posterior  laterals  it  is  certain  in  the  left  valve  <A  the  livinsf  species  a 
8ttoii{(  LpII  existed,  while  if  it  existed  in  the  fossil  specios  it  was  exoeedinglj 
radliiMDtny;  Lpl  eibtod  io  both  tpadaa,  bat  it  is  TOiy  rtnmg  in  ttw  livtaif ,  white 
nearly  obsoleto  in  tho  fossil  specimen. 

The  deriations  conoern  therefore  ohieiljr  the  laterals,  and  I  am  not  sure  whether, 
n  aliHidy  nid,  tbie  ehoold  not  heoomideredaa  an  evolntioiuaj  featnnbthetandeniij 
1  >'Ln<:  chiefly  dirooted  towards  the  strong  derelopmeat  of  the  postedor  lltRlllh  vhUo 
from  the  anterior  iatecala  Lai  deTelojped  at  the  expense  of  Lalll. 

The  qnettion  nownriaai,  do  aneh  diffsranoea  oMate  a  qpedfto  dtOmaoe  or  not  > 
I  tbinh  that  if  we  remember  tho  tendency  expressed  in  the  OToIntton  «f  the  IfiooMia 
fonili^  a  tendency  directed  towards  the  creation  of  hirgor  epedmens  and  coarser 
•onlptoK^  it  will  be  advisable  to  distinguish  thb  species  under  a  separate  name,  but 
the  living  Otrdinm  witrfmiw  is  unqueetlooaUe  the  direct  descendant  of  the 
Miocone  Carditm  prototubrtiyosum,  having,  howpver,  during  tho  timo  of  erolution 
developed  some  poiticalar  features  in  the  hioge  which  had  not  been  indicated  in 
iliftiMamMrtor.  ' 

Oabmoii  Kunvm*,  tpto.  noTt  PL  Z,  dgi.  1%  18. 

MlASmtHIXTg. 

UoRth.       Bngkt.  va. 
K^raln  .  SMno.  .  »9mm.  .  OM 

Thoogh  not  antieqaeiit,  ««U  proioifod  ahelb  mo  rue,  lo  fho  meMnieaMnii  of 

only  a  single  right  valve  could  be  taken.  Tlie  shell  is  obliquely  triaagolar  in  shniie, 
higher  than  long,  though  the  difference  is  not  a  great  one  as  the  index  L/U  is 
Qr9*i  H  briber  ineqaihtoral  nod  strongly  inflated.  The  umbo  is  high,  tamid 
but  strongly  proaogyric,  situated  in  the  middle.  The  pedal  rp3ion  is  short  but 
broadly  rounded,  the  sipbonai  one  a  little  longer,  but  somewhat  contraoted  and  tnin« 
oated.  The  mloriar  muf^  i>  long,  rounded  and  passes  in  a  broad  sweep  into  tho 
■tralght,  donailj  bat  TBDtial  margin. 

The  posterior  oiargta  Is  rather  long,  str^ght  or  slightly  convex,  forming  a 
sharp  obtuse  angle  with  the  ventral  margin.  The  cardinal  margin  is  short,  slightly 
onxvod  and  fmni  an  obtuse  angle  with  the  posterior  and  anterior  margin. 

Iho  ornamentation  consists  of  V)  to  42  fine  tliread-like,  rounded  radiating  rihfs, 
oeponted  by  somewhat  narrower  inlerbtiocs.  Unfortunately  all  the  specimens  are 
mneh  won,  oad  tho  resnlt  of  thb  weatbering  is  the  appearanoe  of  a  ooolptaiie  on 
the  shell  which  Ls  by  no  means  primary,  but  only  due  to  its  internal  structure.  Tt 
is,  however,  quite  certain  that  the  ribs  were  round  and  set  with  minute  granules — 
an  omamentaUon  which,  as  tnoAbe  well  imagbed,  is  easily  robbed  off»  and  hMtoad 
of  it  the  laauBoiM  ■trootuKo  of  tu  dioU  Is  esfOMd,  tiftathig  a  Und  of  ioaly  omoi* 
mentation. 
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Hm  Unge  taaaaUt  It  w  foUowi:-* 

Bight  TKlre  U.  (HI)  :  1 1  0. 8*  t  1       1  Lp.  I  : 
valTClA.      U  |0.  t  Si  :  Sp  |Lp.:II. 

There  are  two  anterior  laterals  LaT  and  Lalll,  in  the  right  yalve  of  which 
the  former  is  the  larger  of  the  two,  Lalll  being  rudimentarj,  there  is  also  a  rety 
strong,  elongate  posterior  letsinl  rapnsentiog  Lpl,  wUok  is  anuh  stronger  than 
Lai ;  the  laterals  are  slightly  oblique,  and  a  good  distaaoo  tnm  the  cardinal  teeth ; 
on  the  dorsal  side  of  both  is  a  deep,  long  socket  for  the  corresponding  teeth  of  the 
left  valve.  C3a  ia  small,  thorn-like,  Gl  strongly  corred  upwards.  In  the  left 
valTO  Lall  and  Ii|iII  are  very  strongly  developed;  in  fact  they  q^paar  to  be 
stronger  than  the  himh  in  the  right  TalTO.  CSa  is  stcongb  tbon^ikfl^  eoITOd 
inwards ;  C2p  is  small,  thorn-like. 

Tiig>m«afa>i  jpwftwa  tnwAwataiy  inwy.  If usoiilar  scsTs  and  pslUal  iu^resBUHi  not 
olwrvcd.  Test  thin,  its  thioikiiasB  not  aioosding  0*0  mm. 

OeelogU)al  oeeurrenee. — 

Zone  of  MytUut  nteobarictu,  Singo. 

Zone  of  Arieia  hmurota,  TbajtAmjo. 

Zone  of  Tarallelipipedum  prototortuotum,  Kama. 

^MMoris.— Its  posteriorly  aocuminated  shape  and  the  xising  ventral  margin 
fxam  good  distliigiilBliIng  featozeSi  «tw  If  ilw  «ma»ient«tioa  ««uiot  be  observed. 
In  well  preserved  qpeoiDaeDS  tlieie  oaa  be  no  doabt,  beoanaa  fha  flae  fUifocm  liba  sot 
with  minute  granules  readily  distinguish  this  species. 

No  living  relative  of  this  species  could  be  found,  and  it  probably  represents  a 
(jpe  eitiBot  among  iha  iMum  of  flw  InlJan  Ooew. 

FiBiilyt ''FUffrD^,  E.  andA.  Adana. 

Genaa:  OTBENA,  Inmanik. 

The  following  three  species  belong  certainly  to  this  genus  thoagh  they  exhibit 
a  smnll  diiTerenoe  with  regard  to  the  binge,  inasmuch  as  there  is  only  one  lateral, 
Lall  and  LpII  in  the  left  valve,  while  according  to  the  general  hinge  formula 
tben  ought  to  be  two  laterals,  sis,  LII  and  LIV. 

As  the  hinge  of  Cj/rena  is  Tory  variable  I  do  not  think  that  this  feature  is  of 
special  importance.  Xhe  only  question  woold  be,  to  whioh  of  the  Bab^aeotions  into 
wldoh  this  gemn  baa  been  split  up  the  spedmsns  beve  desoilfaed  shoall  be 
referrtid  to.  The  sub-genus  CorUcula  is  of  course  out  of  question,  though  it  seems 
probable  that  at  least  two  of  the  speoies  had  CorMmi^a-like  anoestocs.  CyreiM,  a. 
str.,  has  tba  teotii  mora  or  lass  divided,  a  feature  of  wbiok  no  tneo  has  been  notieed 
in  the  speeinana  here  described,  and  from  the  remaioiogtWOt  TefOfftn  and  Batitta, 
the  former  is  out  of  question  altogether,  but  the  disgno^  as  applied  to  the  sab- 
genus  £oti»»a  seems  to  answer  very  well  to  the  speoies  here  described. 
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Thn  three  upecies  may  be  distinguished  U  foUom 

A.  ItA  yaj  tbkk,  hingv  vnj  atn^ 

*  SIwII  veiy  largs. 

1.  C^renn  {Bafuta)  hdengniil,  WgtO  IIOT 
ft.  Sbell  of  moderate  size. 

t.  Ogttm  (0«MtM)  «nNg^M^  M<MliBa(. 

B.  IMtHn,  hinge  ddiate. 

&  CjmM  (Aife'iM)  fftroM,  Nottling. 
As  ftlfMidy  raflntioiiMd  io  xuf  meinoir  on  U&wene  Boarili  ftEom  Upper  BonuB, 

tbe  second  and  third  of  these  sprioips  are  known  since  1829  whfn  tlioy  were  first 
mentioaed  by  Mr.  Ciawf  uid,'  who  apparently  coUeoted  at  the  same  locality  wb«re 
I  found  iSbm  apeoiinflM  hm  deioribad.  Br.  Buskkad,*  lAo  toorilMd  fhe  foiail 
bones  ooUected  by  Mr.  Ciawf  ard,  already  recognized  tliB  gonerio  poaitioii  of 
these  gpecies,  allnding  to  it  as  a  Cyrenot  without,  howercr,  giving  a  speoifio  name. 
Nearly  thirty  yean  later  Dr.  Oldham  *  viaited  Yenangyoong,  together  with  the 
memben  of  the  mission  to  Ava,  but  he  searched  in  Tain  for  tlM  looslitj,  irliioh 
I  re-discoverod  07  years  after  it  had  first  boon  mentioned. 

It  appears  that  noao  of  these  three  species  bos  a  diiect  descendant  or  relative 
amoog  tbe  famia  of  tiia  Indian  Oosm.  Oyrena  hodomiffmuiU  toxf  perinps  be  related 

to  Cyrfna  injfata  from  the  Nioobnr  Islamic,  yi't  it  is  also  possible  that  Cyrt^iui 
giftmtea  from  the  Philippine  Islands  is  its  nearest  relative ;  on  the  other  hand,  it 
teems  oertrin  that  Ofrtiia  trta^uedi  and  Oj/rtna  petrolei  represent  tmly  eztinot 
tjpe«i  flieir  neamt  rebtlfe  batng  CigrraiM  inwaftiWMsr,  Bow.,  ham  Somitim. 

Oman,  (fiiomu)  wonamMttum,  wgeo.  nor^  PL  Zi;  llg^  1. 

Besides  tho  two  species  afterwards  described  I  collected  fragments  of  s  bftger 
■hell,  which  indicates  by  the  character  of  the  hinge  that  it  belongs  to  the  j^enus 
Cgftna  {Batiua).  Owing  to  the  fragmentary  state  of  the  specimens,  not  much  can 
besMd  eboot fheilMpe  of  the  valves ;  Umj  wen^  however,  veiy  hige ;  ea  iDoompIete 

speeimen  moaanres  75  mm.  in  height,  while  its  length  was  probably  lar.,'rr  still. 
The  shell  is  very  thick,  the  surface  covered  with  coarse  irregular  stnie  of  growth, 
beulBg  deep  nuolci  el  eomdon  everywhere.  The  hinge  is  very  strangaad  in  e 

fragment  of  the  left  valve  there  is  a  low  anterior  lateral  and  thrnn  enrdinals;  the 
anterior  cardinal  is  short,  thick,  tbe  central  one  thiok,  elongated  and  the  posterior 
eno  very  long,  but  equally  thin,  the  sookels  are  biOMl  end  deep.  The  Above  hinge 
'woold  aaswer  to  the  following  formula  :— 

tvalvelA.IU:I  I  G.  8a  :  1  :  8p.  |  Lp.  F 
v«Ive  Le,    II   1  0.  :  2a :  2p  :  4p  |  Lp.  ? 

6Mv{0e<  oosMmMft— 

Sooe  el  OfNm  (HsKise)  ermt^fmrM,  YeMUgyoBBg; 

*  ClWshliV  1«HmI  «I  H  Ba)l;«mT  to  the  Coart  of  Am.  London,  18S9.  |*(t  MS. 

*  JIH  A|>p«p<iixHap«g,8»ir»rrinU<|lw^Tilimt  fl<»Un.  Swwty,  HWi. 

*  Talik*Mln«llhiliiMlMtott*OMrt  «f  Awt  IiintawlH^PVSl*> 
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Semarks.-^l  Inire  first  been  inclined  to  consider  this  species  merely  as  a 
gigantic  variety  d  Cjpiww  (JMM*)  mwiq^WkM,  bai  on  dmei  examination  I 

abandoned  this  opinion.  Thn  !alt<^r  spnsies  never  exhibited  anything  of  a  similar 
aiuj  and  among  the  hundreds  of  spooimons  I  examined,  even  the  largest  remained 
WMMirbBt  iMiatod  with  •  height  of  46mni.,  tbo  mi^ritj  of  apeebnens  being  bdow 

this  size;  as  the  character  of  the  surfaec  seems  also  to  dilTer,  Oie  spocific  independ- 
ence of  this  species  seems  secured.  Bcettgez  '  states  that  hitherto  no  fossil  Cgrtnm 
of  th«  sin  of  Cprena  (JJatiua)  fomMiwis  doseiibed  by  him  had  been  koown.  The 
species  here  described  exceed  even  this  largest  known  fossil  Cyrena  considorably, 
inasmuch  ns  it  measures  thniigh  in  a  fragmentary  state  76  nun.  in  heighti  whilo 
Cyrena  {Baliaa)  borneenais  nicasures  only  64  mm.  in  height. 

CjffWa  {BatU»)  iodoumgentia  represents  therefore  the  largest  knovn  fossil 
Cyrena,  and  in  rog'ard  to  size,  it  certainly  equals  p-iants  1il;e  the  livin!*  Cyrena 
{Batma)  giganiea  from  the  Philippine  Islands  or  CyretM  {Batitta)  injlata  from  the 
IHooban. 

Tlie  specimens  arc,  however,  too  fragmentaiy  tO  allow  of  A  comparison,  and 
tboagb  it  is  probable  that  there  are  living  lelstivM  of  Cgftnm  kodoungeniu,  I 
Mfraln  IkoDi  expressing  n  deflsite  opinion  until  better  ptesorred  speqimens  bnve 
been  found. 

Ct&ena  (Baxissa)  caawru&Dl,  Ifoetling,  PL  XI,  iigs.  8,  a-b,  i,  a-b,  6,  6a,  6, 

im  {BMtari  »w^i,lIof«bg.  MkIw.  T<m.  from  Xioo.  at  VrpvBam^  »M.  Mt^tmf 

•r  MhkT*!.  UVII,  pL  I.  ^  »,  iO.  II.  fisi.  1-1.  pi  III.  fip.  14a. 
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The  shrll  is  of  medium  size ;  tlie  largest  specimen  which  has  come  under 
ezuninatioa  is  oof ortttnately  damaged  at  the  poaterior  aide,  it  oaonot*  howenc,  bxn 
bean  tnanar  tiuB  IKra  mm.  In  length.  The  altapa  of  the  ■ball  Tftfwi  litfto,  lurHag 
generally  a  sab-quadrangular  form. 

The  index  L/H  does  not  exhibit  a  great  nnge,  as  it  Taries  from  1 00  to  l'i2, 
the  average  being  1*107 ;  vithin  the  abova  limita  the  chain  is  uninterrupted  between 
1-19  and  1*05,  then  bfliiig  oalj  tiro  gaps  at  the  iMginnfaig  end  tlw  end  ea  eeeii  firoiB 
the  following  table : — 

InJei    .       .       .    1-CO    1-01     Ita     103     liH     106     1  08     1-07     IVi     109    110    I'll  111 

TTiiii1iiirrfi|MMM     1    1      ...       1       1       1       S       6      <       e  4 

ladm    .      .     .    I'll    114    1-U    118    1-17    118    118    190    1-81    l-SS  ... 

H— >ir«ti|iil«wi  siasiii^.t....... 

If  the  specimens  are  arranged  into  thiee  gnmps  aocoding  tO  tlM  ail9  «f  the 

index  LjS.  we  see  that  there  are— > 

i  ijiifai  M^tm  tmtn bam  VM-Mt 
n     •        »  1«B-1-U 

The  majoiify  poteen  theeaCnn  an  index  between  1*08  end  1*11^  wliIletliflN 

■bowing  a  Inr^pr  or  smaller  one  are  crtnsirlfrably  in  the  minority. 
The  formula  of  variuty  should  therefore  be  as  follows : — 

im 

The  thickness  varies  oonsiderably  as  there  are  strongly  inflated  valres,  while 
olheie  sie  men  4Mimpi«Hed ;  it  aoans*  howeverp  oertain  tbat  tiia  tUatauaaiaanaMB 
in  direct  proportion  with  the  ria«;  the  amalleat  epacinieu  lioing  the  flattoa^  ^ 
largest  the  moat  inflated. 

TIm  umbo  wbioh  ii  in  front  ef  the  middle  Inw  k  wban  pwewrud  atrongly 
inflated,  obtuse,  prmogyrio;  in  most  speaimens,  however,  it  is  deeply  corroded, 
in  aome  inatancea  the  oonoaion  is  ao  fwr  adranoed  that  the  binge  is  laid  baie^  and 
tlwBavaKyowioaafsaiaxeiaoboBrfad.  Xa  adl«rto  protest  tbe  hinge  Ibe  anunal 
aaoietad  a  Beoondary  deposit  of  tranapannt  ohalltt  wUdi  not  only  fills  up  the  top 
of  the  sockets,  but  also  ooata  the  teeth,  as  may  be  seen  from  the  figures.  It  is 
remarkable  that  the  piano  of  corrosion  does  not  run  parallel  with  the  strisa 
OC  gtowtbi  hot  outs  the  latter  at  a  pointed  angle.  The  marks  of  oomaiOB  IM 
alwaya  ooncave  with  ahaip  laiaed  rim8»  whihiting  in  a  fine  mj  tha  iMnomtiia 
stroetnxe  of  the  test. 

Iha  pedal  legiMi  Is  genemUyTSfy  short  and  iNmnded;  in  somaTarietiea  it  nay, 
however,  not  be  lo  strongly  contracted,  the  siphonal  region  is  always  expanded  and 
obliquely  tmnoated.  The  anterior  margin  is  rounded  and  passes  gradoaUy  into  the 
atightly  ooTfid  Tuttal  maigin,  iriUioh  fanaa  about  a  ngbt  angb  the  oocmt  of 
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■wliicli  is  roucdwl  off,  with  llio  silightly  (jonvex  posterior  margin,  The  cardinal  margin 
is  long,  Btxongiy  curved,  its  posterior  part  forms  a  vex;  obtuse  angle  with  the 
poiterior  nuigin  vfaile  ito  antHfor  part  fmm  gndnallj  into  tha  anterior  maigin. 

The  ligament  VM  appanntly  ttamg,  lodged  ia  a  kmgaiid  deep  graofiq,  baliiod 
the  umbo. 

Hm  onunwntatien  vailaa  greaily  during  tlie  diibreiit  itagw  of  grawtti ;  dmfng 

Iha  aealogic  Btn^e,  wfaioh  owing  to  the  corroBion  of  the  umhog,  is,  bowr^ror,  onlj 
iBudy  obnrved,  and  whioh  included  apeoiaiens  of  7  mm.  io  height  and  under,  the 
whole  MuCrae  wee  completely  ooveied  with  rery  regular  eoneentrio  liba,  of  which 
there  may  have  been  at  least  26 ;  the  rib«  were  rounded,  equidistant  and  separated 
hv  interstices  of  about  the  same  breadth.  This  sculpture  terminated  very  suddenly 
and  in  later  stages  the  anterior  region  only  exhibits  some  aort  of  ornamentation ;  it 
eonaiats  of  deeply  engraved,  mora  or  leaa  ebaely  aet  eoBcentrio  fnorowa^  prodntiDg 
eoane,  irregular  wrinkles  between  them ;  on  the  larger,  posterior  region  of  thn  ^hnll 
flieae  furrows  become  effaced,  and  only  a  few  ranain  in  the  shape  of  strongly 
inarliedatitoflf  giowt]i,«therwfaetiieaarfaeofa«noodi.  Theie  la  of  eoaxaa  ample 
space  for  vfiriation  and  no  two  specimens  are  exactly  alike,  tlie  wrinkles  on  the 
anterior  region  being  sometimes  more  numcxout,  or  they  take  the  shape  of  brood, 
nearly  lamdlar  oonoeDtrb  riba.  hot  tfie  ehM  laatom 

The  binge  is  Tcvy  atiODgly  dsnli^ed  and  emt^oaad  «a  fbUowa ; 
(a)  Bight  m{m. 

1.  Anterior  htenl  teeth. 

There  are  two  anterior  laterals,  Lai  and  LallT,  both  elongate  and  strongly 
opisthocline ;  the  ventral  LaT  is  eousiderahly  stronger  and  thicker  than  the  dorsal 
Lain  i  both  are  separated  by  an  elongate  socket  which  is  broad  and  deep  at  its 
poBteriar  part,  hot  aoddenlj  aontnatato  a  aanofir  ftmow ;  the  veatnil  ride  of  the 
BoAet  is  covered  with  niinMioiH,  flae^  ttaaimMii  paxallel  plioatioiiB. 

8.  Cardinal  teeth. 

The  anteriev  eaaKHaalCta  ia  Teiy  abort,  koab«like^  peritafia  eliglitlf  opirtho- 

aHae;  on  its  po'^terior  sido  is  a  broad  and  deep  socket,  which  is  followeil  by  the 
ahorti  thid£,  slightly  prosocline  CI ;  on  its  posterior  side  is  a  broad  and  deep  sooket 
foOowadl^flM  dengataibittza^  ihia,  atroagly  pvoaoaliBa 0^ irideh  haa  on 
Ha  poeterlaK  ada  a  kag  and  deep  aoekeb  Ulieii  feUova  iha  knad  Hgmwlal 
nynphe. 

8.  Posterior  lateral  teeth. 

There  are  two  posterior  laterals,  the  ventral  one  of  which  Lpl  ia  rather  long, 
thick  and  strongly  prosocline ;  LpIII  is  almost  rudimentary  and  separated  from 
the  former  by  a  Teiy  elongate  socket,  which  is  brood  at  its  anterior  end,  but 
■aiwwa  gndinaUy  b  portertor  dfMofeion*  tha  taM 
with  nnmerous,  1^ tnaarane  pKoattODB. 
(i)  L^volve. 

1.  AatviwlaMtieti), 
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There  is  one  elongate,  stronglf  oputhocline  anterior  Utecal  Lall^  which  is 
nther  fhiok  at  ito  poetoior,  but  very  fliin  tt  ii>  ntanor  n^tnuitf  t  ill  daml  iidii 
it  oovercd  with  fine  tranifOM  plinlioiiis  fbm  b  »  ibfllknr  MMlwt  on  flithw  dda. 

2,  Cardinal  teeUu 

The  aateijor  cardinal  CSa  la  latbw  ■hort,  opisthocline,  baring  a  dtallov 
soobet  on  ita  anterior,  and  a  broad  and  deep  socket  at  its  posterior  side  ;  then  follows 
the  stroni^ly  pmsocline  stout  G2p,  which  has  a  broad  and  deep  socket  nu  its 
posterior  (dorsui)  side ;  this  is  followed  by  a  thin,  low»  elongate,  strongly  prwuciiao 
04p  00  tbe  edge  of  the  ligamsntal  njmpha, 

8.  Posterior  lateral  teeth. 

There  is  one  elongate,  strongly  prosodine  posterior  lateral,  LpII,  which  is  broad 
and  tbiek  at  Ita  anteiioir,  thin  and  laniaUavakiti  poiterior  eod,luffiiig  Ha  dcnal  iSda 
covered  with  fine  transrena  pUaatiaiia;  thawkade^aooiwtoBitsdoiialaDla 
•hallow  on  its  Tentcal  side. 

hinge  fonnola  b,  fheniim^  aa  CdDowb 

Bight  valve  La.  Ill  :  I  I  C.  8a  :   1   :  Sp   :     I  Lp.  Ill  :  I. 
Left  ralve  La.       II    |  0.  :  Sa  :  Sp   :  4p    |  Lp^  IL 

Otologioal  occurrence.'^ 

Zone  of  Cgrcna  (JBaMfia)  erciefwrii,  Tenan^onng. 

2emarA-«. — Cyrena  (Batitta)  eratofurdi  is  easily  distinguished  from  the  follow^ 
log  species  by  its  smaller  index  L/H,  the  average  being  1,107  ;  the  shell  of  Ci/retia 
{Saiiua)  crawfurdi  is,  therefore,  much  lees  transversely  elongated,  and  looks  much 
higher.  This  feature  can,  funraver,  only  be  well  aeen  when  the  nnbo  is  not 
oorrodcd,  as  otherwise  it  becomes  rather  indistinct. 

The  umbo  of  Cyrena  {Batitta)  oraufmrdi  ia  more  anteriorly  situated  than  in  the 
fdlowiiH;  speoias  whece  it  ia  man  eenteal,  a  ehanetariri^h  can,  howi0rar,also  only 
ha  observed  in  well  preserved  specimens. 

Generally  speaking,  Cyrena  (.Sa^tssa)  eratqfttrdi  is  much  more  inflated  than 
OrrcM  (AifiMei)  petrdcl,  aUhoogh  tUi  ohwaetar  heeoaea  nther  indistioot  in 
young  specimens  and  obaoufa  wImqi  aa  la  beq^Bantlf  the  caM^  tha  ^edmena  are 
somewhat  squashed. 

The  heat  distiaguishing  featnm  ore  the  gfeat  thMmeN  of  the  shell  as  well  as 
tbe  exceedmgly  strong  hinge;  in  no  instance  doea  Cyrena  {BaHeta)  pdnM  eome 
anywheie  near  to  thia  apeoiaa  in  «ith«f  featan^aD  that  ftagnmita  erw  ai^  he 
determined. 

Among  living  species  Cyrena  (Batieta)  tamofraMli^Saw,,  ediihiliaiuh  a  gnat 

similarity  with  regard  to  the  general  shape,  that  notwithstanding  the  apparent 
differences  aa  exhibited  in  the  hinge  as  drawn  in  Eeere's  monograph  of  the  genas 
Cyrena,  a  MdationiMp  wtth  eitfin  thIa  or  the  following  apedee  ia  highly  probable. 
Unfortunately  T  have  no  spwimens  of  Cyrena  (Bafiisa)  lumatrentu  for  com- 
parison, in  order  to  decide  how  far  the  features  by  which  the  liinge  of  that 
qpedaaMena  tadifar  ftgoithatof  OfHiM  (iMfiM)  craic/urdi  am  oonstaat  or  not. 
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Ctrbsa  (Batissa)  pktbolei,  Nootling,  PI.  XI,  figs,  9,  o-ff,  10,  11. 

<ywM  (SalimO  ftrM,  H4Mlliag,  Hino*  tou.  fiom  KiM^  o{  Un«  Bum.  U*n.  OMtuf.  Suny  if 
IMii,  T«L  XSTII.  |t  i,  ^  11»  |L  IL  Ip.      fL  ni, 
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Tha  inequilateral  shell  is  oi:  mediam  size,  piobablj  is  the  average  a  little  smaller 
tiiaii  the  former  spaeiea,  boiag  g«aflMllf  of  dUpUeal  diftpe.  Uirfottaiiatdf  only 
ftlonUlttlinb^r  0^  specimens  hare  come  under  examination.  I  tbereforedonot  know 
Iww  fw  tiM  iudioet  above  given  represent  the  true  range  of  variety.  To  judge  from 
«lw  ilwn  llgaiM  A*  fiafmn]»«f  variety  ought  to  ba— 

Mr 
1*00 

The  range  of  variefy  would,  therefore,  be  d^hUy  larger  Hum  tbaiof  fhe  former 

q^edes,  and  it  is  quite  evident  that  as  fnr  as  may  be  judged  from  the  somewhat 
■gaoty  material  the  more  elongate  varietiee  preponderate.  Xf  we  arrange  in  the 
naw  naiuur  aibefoM  tbera  would  be  t 

IqMliia  kwfagu  IdiiaMB  l-eo  Is  W 
C  SfMtam  „  «  Ma  •  I'M 
«     i»  •       .        I'M  .  1« 

Yar.  1*16— 1-17  an  mpgm^  in  tin  w^enlly,  and  Ubit  tttAmsf  tA  mlallbii 

ia rather  in  favour  of  the  pndofldon  of  elongate  specimens  than  otherwise. 

The  thickness  varies  not  nmb ;  the  shell  is  moderately  inflated }  in  fact  small 
riieUs  nif  bt  be  ealled  mry  flat  and  lateiany  eompwwd. 

The  umbo  which  is  slightly  in  front  of  the  middle,  is  slightly  tumid,  very 
i^uoh  depressed  and  hardly  prominent  j  in  many  specimens  it  is  deeply  curved* 
eshiUting  the  huim  htfsam  m  dawrlhed  im  tba  fiomier  speciee.  The  pedal  region 
is  sliglitly  expanded  and  ronodad  of^  fhe  iipiH»al  ngioin  ig  eipanded*  rounded  or 
obeeurely  troncated. 

The  anterior  margin  is  rounded  and  passes  gradually  into  the  slightly  curved 
ventiai  marg^  which  in  its  turn  passes  again  into  the  slightly  rounded  posterior 
margin;  cardinal  mnrLrin  ?!ror5gly  curved  parsing  gradually  into  the  anterior  and 
posterior  margin.  Ligament  strong,  situated  in  a  long  and  narrow  groove  behind 
(bp  umbo  and  rapportad  bj  BtMng  v^flm. 

TlieqniapnfDtittiaDiatlieapivsMmthafof^  Dniiog  tike  nealogi* 
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•Uga  the  gliell  was  covered  with  Terj  regular  conoentrio  ribs,  which  dmppear  later 
on  to  he  replaced  by  coarse,  coa<seatrio  wrinkles  on  the  anterior  and  coarse  strias 
«l  growth  on  the  posterior  region. 

Till!  ]\in^o  is  much  leas  strongly  developed  than  in  the  formor  sppr  ies;  in  fact 
the  more  delicate  hinge  is  one  of  the  strongest  distingtiisliing  features  of  this 
tfteim,  altboagh  tlM  fomral*  being  tlw  mm  m  in  tlw  fonnw  tpeeiea,  tb.^- 

Right  valve  La.  Ill :  I  I  C.  8a  :  1    :   8p  :     I  Lp.  I  :  ril. 
Left  valve   La.      II:  |   C.  :  2a     2p    :  4p    |  Lp.  II, 

Tbe  diffarenoe  in  the  strongth  of  the  laterals  of  both  valvea  is  as  well  marked 
M  tha  striated  donal  faee  cC  Lai  and 

The  trat  is,  compand  with  fluttof  the  fomw  spedeak  vaty  tbis,  ite  t^jiylptufft 
being  2  mm.  and  under. 

Anterior  musoular  soars  strongly  marked,  but  small ;  posterior  one  apparently 
much  leas  marked ;  pallial  line  pretty  distaot  fram  tha  ahazp  ■^Bgly 
marked  in  its  anterior,  h-^-i  so  in  ita  posterior  port. 

Otologieal  occurrence. — 

Zone  of  OfMm  (AiUaae)  trt^Mi,  Taoangjoaog. 

Eemark».—l  have  hrsitotod  for  a  longtimafn  separatinj^  this  spcoics  from 
Cfrena  {^Baiiutt)  crauffurdi  because  both  speoiea  aaemed  to  be  so  nearly  alike  that 
theyappeotad  merdy  aa  varietiaa.  The  following  Teesona  hoTe,  bovevor,  indooed 

ma  to  oonsidor  it  as  specificnlly  diffprent  fromtlmt  sjn'cit";,  tiz.:— 

1.  Its  shape  is  gunerally  more  elongate,  that  is  to  sayi  while  tbe  •TOBBge  index 
t/S  in  Cyrena  {Batitta)  ermefitrdi  ia  1,107  it  ia  1,154  in  this  speoiea. 

2.  The  Hhell  is  much  legs  inflated. 

8.  Iha  hinge  though  baiog  tbe  aamo  aa  lagaida  numbac  of  teeth  ia  moeh  moN 
dalioete. 

4.  Tlw  taat  ia  Tacy  noali  thinner. 

Of  course  the  remarks  made  about  tbe  livini^  relative  of  Cyrena  (^iZ/jkm) 
ersto^urdi  apply  to  this  species  also,  as  it  is  extremely  difficult  to  say  which  of  two 
apaolea  so  elwely  allied  aa  Cprmm  (JlWtoo)«nNi/terdl  and  jMfroM  ia  tbe  nnuaat 
n^latire  of  a  livin?  spi'ri'":  whr-n  thot  «peciaa  ia  only  Imown  from  •  HgoiOb  wbiah 
is  not  quite  suflicient  for  such  a  pur£>o&e. 

Family  :  CYPniSlD^E,  H.  &  A.  Adams. 

Gesna:  llSlOOAfiSiA,  fi.  A  A.  Adanai  18116. 

SIipH  pquivalve,  inequilateral,  ventriooaab  more  or  less  triangular  in  shape, 
umbones  proaogyriq,  but  turned  away  ftom  each  other.  An  acute  strong 
kadrana  fram  the  nmbotowudatlia  poatoriov  oomair.  dividing  the  aurllMe  in  a 
ami*  at  Vm  tnipid  anlariof  paxti  tod  •  more  or  loaa  ioaiiMd  ooneeTO  poatcrier 
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pttrt,  1:o&  of  wMdi  diffior  In  enuMMitBtioii.  On       urierfor  poitidB  tiMW 

coQcentrio,  regular  ribR,  varjing  in  ttnngth  in  tha  dilbnnt  specie*,  MpmtaA'lgr 
ebarply  engraved  f urrowa ;  on  tbo  posterior  part  there  are  only  very  tUn  ooooflDtrie 
•trite,  aepatated  by  simihr  fturrows.  Ligamental  groove  external,  nanow,  ante> 
rioily  fnioate.  TIib  binge  ootuista  of  a  large,  elons^ate,  ounred,  tripartite  cardinal 
and  a  very  long  narrow  posterior  lateral  tooth  in  the  right  valve,  while  in 
tbfl  left  valve  there  ia  a  low,  short  anterior,  a  carved,  elongated  posterior  cardinal 
and  an  ekmgitttd.  ktoal  tooth.  PiUial  impwiaioin  aot  rimiatod,  lAmja 
ill-marked. 

The  brothers  Adam  bavo  already  recognised  that  a  certain  number  of  shells 
trtiidi  had  been  ineloded  In  the  genua  ItoMrUa  (BwAWKKa)  foimby  their  mote 
or  less  triar.jiibr,  stroDgljr  carinatod  valves,  a  natural  frroiip,  which  had  better  be 
separated  under  a  special  name.  The  diagnose  of  the  new  sub-genus  JUeiacardia 
thna  MtsUnhed  la,  howerer,  Terj  InanlBelottt,  partioalarlf  (ram  a  palnmlO' 
logical  point  of  view,  as  it  runs  as  fallows :  "  Shell  with  ttao  aozfim  of  the 
TBlTes  concentrically  grooved,  not  covered  with  an  epideimia." 

To  my  knowledge  Sv*  Voodiwd  *  WM  ibe  lint  irli»  Iwneadid  this  diaguosia 
hy  adding :  "  Valves  stMwgl^  oaTiiMtnJ  at  the  portadoc  end,  forming  »  pnmiuMnt 

acute  dia!,'onal  ridge." 

By  most  modem  writers,  like  Fischer  and  Tryon,  the  original  view  of  the 
Inotlien  Adam  has  been  accepted,  but  I  think  that  Meioeardia  may  be  consideMd 
aa  a  foil  genns,  parl  imilarly  as  it  includes  a  number  of  fossil  species  which  Mm 
■  to  baTO  n  wide  diatribution  particularly  in  the  European  Tertiary  formation. 

I  anvnaUe  toii^wby  TtKcBoeninflladMaspeoieBjiWlMooardleeaeil  in 
the  iTPnus  AnUooardia,  Munier-Chalmers.  Quite  apart  from  the  fact  tliat  in  the 
generical  diagnosis  of  this  genus  it  is  stated, "  pas  do  oar6ne  postdrieare,"  the  name 
JManmUe  wonld  deserve  pnieMiioB^  beoaoae  it  ma  eatnblidied  in  1866  white 
Aiiitocsrdia  was  established  iu 

The  Miow"'?  of  Boima  has  yielded  two  epecies  which  may  be  distio* 
gidabedaefonofrif— 

A.  Aatoiisrpartof  solseeflovmf  nitt  vwyflaaeoaesatiiottni^aol  ftmt  ttaa  10 

tothe  nillimetrsb 

B.  Aatttior  part  el  suftws  sovsnd  with  eons*  oeaiwhis  miahbih  aei  man  Una 

ttBthsnillimetre. 

S.  Meioeardia  metatmlftmi,  ipeo.  nor. 

The  above  appaientlj  proves  that  the  oldest  species  ezhibita  the  finest,  while 
the  youngest,  XeioeuriUi  melamilgttrU,  exhibita  the  eoaisBst  owamentfttion. 
JUioeardia  tub-eumngU,  Woodward,  from  Sumatra  exhibits  a  etill  coarser  omn- 
mentation  than  MeioouroM  metaomtffarit,  there  being  one  rib  to  the  miUimntww 

*  ><Mie>  Hipsi  Kw  Mm.  OmkA.  11.  ToL  ti,  mti  ^  sm. 
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snd  if  anj  Infennoe  vww  to  be  ^ttnm  ham  {hia,  K  irindd  be^  ibat  it  ooenn  in 

beds  younf^er  than  the  zono  of  MeiorariVi'i  fncla^'ulnarts  <if  Sin^'U. 

The  recent  species  Jleioaardia  vulgaria,  moUkiana  and  lamarkii  have  a  stUl 
ooaner  ornamentatioii,  and  tlM  development  of  tiie  gnm  m  iMjnmmiiBd  in  fmilMr 
India  and  duna  voold,  tiunllanb  be  in  aaouiding  oader  M  foUinn 


^ttfl^CAI^tftf  ffM^^tfJ^I^^    ^IfitjpflH^dift  flhftt^l^htflifly    ^ItfStfflfllR^btf  XuBff^rSf^^  ^KflflUftft^ 

Tn  Europe  the  genus  Meioeardia  seems  to  be  limited  to  thd  E^v^cne  and 
Oligocenc  periods  ;  no  xepreMntatiTea  seem  to  occur  in  the  younger  Xertiaries ; 
dnifai?  that  tiiiieitaee]nito1»Teimgntaitot1iBliidiaiiTaitiai7ieaihBiidli»Ting 
migrated  further  to  .v^rdt  «aak,  it  ia  at  pnMot  oolj  fomd  in  the  Ohina  Beaa»  ink 
not  in  the  Indian  Ooeou. 

Tbine  aitt,  bowever,  in  flie  Orataoeooi  fomation  certain  Bpedea  like  Tnqtedmm 
trapetoidale,  F.  Roemer,  spec,  which  to  judge  from  the  almpe  of  the  shell  might 
luobablj  be  a  trne  Mtieoardut,  I  am,  boweTer,  noable  to  reiify  this  yiev. 

XsiooASDU.  paoTOWiiSABis,  speo.  oov,  PL  XII,  fig.  1,  «^ 

Iwigtk.       B«igkl.       nictaiea*.  Iv'H. 

There  is  only  a  single  right  fltra  iriiioh  has  come  under  examinatidni  hot 
being  beautifully  preserf ed,  a  full  desoi^plion  of  the  speoiea  oaa  be  given. 

The  shell  is  ineqnilateral,  triangular  ia  ahapok  o(  nwdiam  lite  and  only  slightly 
longer  than  high  ;  the  umbo  is  inflated,  but  strongly  incurvated,  anteriorly  situated, 
nearly  terminaL  The  pedal  region  of  the  shell  is  short  and  rounded,  the  sipbonal 
one  attenuated.  The  anterior  margin  is  rounded  and  passes  gradually  into  the 
amrly  straight,  Tentral  nuu^  which  is  just  peioepUbly  sinuatod  towards  its 
posterior  erd.  Tbo  latter  joins  the  straight  and  short  posterior  margin  at  a  sharp 
pointed  cvrner,  forming  an  auglu  of  about  70°.  Cardinal  margin  strongly  curved. 
A  sharp  keel  ranefimtlttmbotoinadetlwpMtgiiov  earner,  dividing  theewfHe 
into  a  larj^er,  erenly  inflated  anterior  portion,  atid  a  smaller,  concave  posti'rior 
one,  which  drops  nearly  perpendicularly.  The  anterior  portion  of  the  surface  is 
ooveied  witti  numeraiia,  very  fine  eoneentaio  etrisa,  Mpvnted  hy  eharpljr  eognved 
interstices.  There  are  not  fewer  than  ten  of  the-^e  line*  to  the  millimetre.  On  the 
poatenor  portion  of  the  shell  the  lines  become  indistinot  and  effaced.  The  ligi^ 
nmtd  groorcli  long  and  namnr,  OKtinding  up  to  the  nmho. 
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The  Ktnzr  is  compowd  u followt  :— 
(a)  Might  valve. 

Then  la  TadMr  •  lai^,  aogiilar  teotb  the  porterfor  end  oC  whieh  it  turned  np« 

wards  bo  aB  to  form  an  obtuse  angle,  the  apex  of  which  is  turned  rentrally,  slifrhtlj 
in  front  of  the  nmbo  and  close  to  thA  anterior  margin.  The  anterior  side  is  a  little 
longer  and  slightly  notched ;  on  tbe  sntanor  (dursal)  side  is  a  deep  triangular  socket 
followed  by  a  minute  granular  tooth  cfose  to  the  margin;  a  oomparison  with  the 
recent  ileioeardia  vulgaru  prores  thttt  the  same  elements  are  developed  as  in  that 
species  and  that  the  posterior  tide  of  the  angular  tooth  represents  Lai :  the  anterior 
luninBlal  bmibh  b  oomiweed  o!  C8a  and  CI,  wbib  the  granular  tootb  urn  tiie 
^hmal  side  of  Hm  lOOlet  represents  Lalll.  The  only  difference  noticed  would  he 
tliit  in  the  MioflCM  ajpeoies  Gl  is  shorter  Iban  the  amalgamated  G8a  and  Lalll, 
iflill*  tin  rereiM  takaa  fdaoe  in  the  iwent  aiweiM. 

Separated  by  a  short  notoh  follows  a  Inmellar  strongly  eiirvH,  prosocline  toothi 
having  a  deep  socket  on  both  ventral  and  dorsal  side ;  this  tooth  is  divided  by  a 
shallow  farrow  and  represents  08p  and  G5p:  its  only  diffennoe  from  the 
similar  tooth  of  tlio  rpi-imit  species  con^iists  of  its  bL'iag  shorter  and  stronger  currcd. 
Then  followa  the  ligament  and  behind  it  the  long  lamellar  posterior  lateral  Lpl 
•eparated  by  a  aaoov  Booket  faom  ths  much  weaker  LpIII ;  in  the  xeoent  apaciw 
the  features  are  ennitjr  alika. 
(fi)  valve. 

Tbuxfi  i«  a  similar  trifid  anterior  tootb  oloae  to  the  anterior  maigin,  bnt  in 
harmony  with  the  right  valve,  the  posterior  branch  representing  Cia  ia  rather 
small  while  Lall  and  LaTV  are  much  strontrer  than  in  the  living  species.  C2p 
is  short*  lamellar,  prosooliue  and  strongly  curved,  separated  by  a  long  narrow 
aoeket  on  ita  dmatl  dte  bm  CMpb  vhklt  ie  efnally  ttron^y  oorved.  Unb 
fc  ilowfi  the  ligament  tnd  hebind  it  the  long  lamellar  LpII  bnTing  n  long  aoeket 
on  its  dorsal  side. 

'tkb  hinge  ftwmnln  ie  thenfbve  aa  follow*  t— 

Right  valve  La.  Tll  :  1 1  0.  3a  :  1  :  3p  :  |  Lp.  UT;  T. 
Left  valve   La.  IV  :  II     I  0.      2a  :  2p    :  4p     :  i  Lp.  11. 

OeohgM  eenimmiA— > 

Zone  of  PafaUelipipednm  prololorlnotum,  KMUn. 

Zone  of  Fhtlat  orientalit,  Tbayetmyo. 
JtMiM*!*.— Thii  pretty  epeoiae  ie  ceeily  diitingniihed  fitom  the  yoanger 
Meioeardia  metaoulgafi$)lJ  Hie  fuxc,  tliread-like  lines  oonstitnting  tlu-  (  rnament- 
ation  of  the  anterior  put  of  the  aurface.  It  is  also  possibly  although  I  cannot 
etnte  It  with  oeftaiBty,  that  it  HUbn  fram  KUtenrdla  metavittgariv  by  ita 
Uf^icf^  less  elongated  shapew  The  index  L/H=riB  Menis  at  least  to  indicate  the 
feature  which,  if  confirmed  by  future  reaearohea,  would  also  form  a  distinctive 
character.  Without  attaching  however  too  much  weight  to  thi*  ehaiacter,  as  tb* 
Index  L/H  alwayi  Tariea  within  certain  limits*  I  wiah  to  point  oat  that  the  figures 
obtidnad  turn  the  meeamement  of  JMooamite  metmwIftrU  eeena  to  indicate  thnt 
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in  the  younger  atages  the  index  L/H  wu  a  tnaUttona;  iiioilMrinirdfl,tliBlitlw 
tii^|Mi  of  the  yooDger  specimen*  of  this  speciee  ww  rvtf  eintUur  to  the  foil  gfowa, 
gedtgieallj  oUer  MelMoriia  pntowdgarit. 

HhIW4«»I*  mATIIMABIl,  qMfl.  BOT^  PL  Zllg  iifk  1,        8,  S«. 
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The  shell  is  equivalve,  tctj  inequilateral,  of  medium  sise  and  considerably 
longer  than  high.  The  above  measareme&ts  8««m  to  indicate  that  the  height,  whioh 
is  roughly  speaking  abMt  ihite>f(rattln  of  the  leagth,  ehangas  aomevhat  with  the 
siia  of  the  ibeU.  la  the  emillest  specimen  the  index  ii  the  lowest,  tliat  is  to  say,  the 
h.  i^ht  is  over  eight-tenths  of  the  length,  and  with  ednMoiiig  size  the  height  de> 
oreLes  till  it  is  leas  than  three-foutths  of  the  length.  The  vmho  it  mihted,  pointed, 
stnegly  involatad  and  aomenhat  depressed,  situated  on  the  anterior  third  of  the 
length.  The  pedal  region  of  the  valves  is  contracted  and  rounded  off,  the  siphonal 
expanded  and  attenuated.  Anterior  and  ventral  margin  rounded,  passing  gradually 
into  eaoh  other;  posterior  marghk  etwight.  oblique,  formiag  a  sharp  angle  of  70°  to 
80°  with  the  ventral  martjin  ;  hin^o  marj,'ia  slightly  curvcil,  forming  an  obtuse  angle 
with  the  posterior  margin.  A  sharp  keel  runs  from  the  umbo  towards  the  jaactioa 
o{  Toninil  and  posterior  margin  dividing  the  ehell  into  two  refiooa  distingoished 
by  difference  of  omamenUtion.  The  pedal  rerion  is  large,  strongly  gibbous,  and 
covered  with  deeply  engrared,  legahu  oonoentrio,  dosely  set  furrows  terminating 
at  the  keeU  These  farrows  prodnoe  flat,  ooneentrio  tflia  the  raffaoe  of  wUeh  hi 
veatrally  inclined.  The  furrows  are  i,'enerally  equidistant,  but  sometimes  they 
follow  each  other  a  little  closer.  In  full  grown  speoimens  the  mgular  nbbioir 
becomes  indistinct  towards  the  ventral  margin  and  ii  leplaeed  hy  anmbei* 
of  line.  *BttIe  inesoUrstnn  of  growth. 

The  siphonal  region  is  stf-rply,  nonrly  perpendicularly  inclined;  an  In- 
distinct rounded  keel  runs  from  the  umbo  towards  the  junction  of  posterior  and 
hinge  inaigb.  la  haat  <A  thii  Inal  the  poalniaor  ngion  is  deeply  excavated. 
The  orniimi-ntntion  cimsists  of  very  fine,  regular  concentric  striae,  which  are  very 
olosely  set,  and  divided  by  interstices  of  about  the  same  breadth.  Iheie  are 
about  three  tfaneithe  mmibwot  etii*  od  the  poaiarior.  tiian  there  an  liht  on  Am 
anterior  region.  The  ligaBMBtd  gioov«  b  loDg  tad  naiiov,  fuToate  aoterioriy. 
Hinge  not  observable. 

Muscular  scan  and  poUtal  impreMOB  iadbfiaot.  ThetaatthiB»BMuaieBienli 
with  tfw  aaflroowtac  lere v  gara  0'6A  to  IhSO  aun.  la  tha  amheaal  aad  posterior  parte. 
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I'US  to  I'l  mm.  in  the  anterior  parts.  Owing  to  the  tbianMi  of  flie  tsst  fb* 
pogterior  keel  ii  alwayt  well  TuiUe  oa  casta. 
Otologieol  oeeurreMce.— 

Zone  of  MfiUut  micebarteua,  Bbgo. 

Zone  of  Ueiocardia  melavulgarig,  Singu. 
Semarkt. — ^Ibe  characters  of  the  hinge  being  not  observable  when  I  first 
diaoofwed  fUa  abdl,  I  Iwlieved  H  to  be  «  Ofprtturdia  jndgiiig  fnm  ita  geoeral 

appearanoe.  I,  thereforo,  tcrm&rl  thn  he<l  in  which  it  is  of  eobe^ttant  Oonuionoo 
Cuprieardia  bed,  a  name  which  must  now  be  changed. 

From  ibo  IndUui  Uartfoiy  fomottra  no  similar  speoiea  liaa  bithecto  been 
described,  but  from  the  MiooeDe  of  Java  and  Sumatra  two  speoiea  axe  koown*  ono 
el  which  is  onqueeUonablj  nearly  allied  to  Meiocardia  metavulgorit. 

Under  the  name  of  Meiooardia  tub-ctmingii.  Dr.  Woodward  '  Las  dtsoribed  a 
apeoiae  which  exhibits  features  so  aimikr  to  the  speoiea  feom  Burma  that  I  flnt 
considered  lioth  to  be  idtnitioul.  The  Sumatran  species  appears  to  be  however  higher, 
and  what  is  of  more  importance,  the  oonoentrio  wrinklt^  are  much  coarser.  Con- 
•Ueringtbst  the  ehief  diffetenoe  of  Jf.  pwfepiil^rfe  sad  Jt  owfami^orlt  eooaiito 
in  the  coarser  sculjittire  of  tlio  latter,  this  feature  appeared  in  a  diPFerent  light,  and 
until  actual  comparison  would  prove  that  the  species  are  identical,  I  consider  then 
aadiflaient. 

From  Java,  Martin  *  has  described  under  the  name  of  I$oeardia  moltkianmt 
Lam.  (?),  a  cast,  which  to  judge  from  the  general  shape  might  bo  referred  to  either 
of  the  above  species.  As  it  is,  however,  in  rather  »  fmgmentary  state  of  preserve 
atioBf  mnu  ct  the  cihief  diatingniahing  faatuea  being  knowBi  I  sabain  fram  aaj 

OOmpstfiscin. 

The  nearest  Uving  relative  is  Meiooardia  vulg»rit%  Lam.,  of  which  I  ladcllf 
haToaapeeieaiDrceKiiarinB.  Ik  viU  be  eeen  at  oaee  that  the  ohief  diatiagoiahlBg 
feature  consists  in  the  much  coarser  ornamentation  of  the  living  species ;  the 
oonoentrio  ribs  which  were  jost  indicated  in  Meiocardia  prototmtgari*  and  which 
hare  defekped  into  etiwg  ooDoeatrie  lihe  in  JfSrfaoardte  mtUumlfmrk,  asa 
iqiMBeiitei  in  the  Hving  JMoaonUa  w^fa  b^  broad,  looaded,  lather  eoana  liba. 

TWmfly  :  TETHlCOllDJi,  StoUcska. 

Genua:  f EIEICOLA,  Lamarok. 
Pmucoia  ncBSSA,  afe&  nor.,  VLXlIffigL^A. 

UassrniXKX'ri. 

iMgtk.     H»K^t.  L/H. 
Itfft  Talte  .  S7-S  nua.  .  131  ram.  .  t-04 

Ibt  abdl  i»  «(  moderate  aia^  tnaavciMij  elongate^  aub>ie«ta&«ii]ar»  the  length 

•  briitr.ssta  1M.M.  ssl«Mi,lM«li«Uiic.Biil*.  ■»  0«L  (M.  I.  UM, 

tLX1ll.ig-«i 
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■Iways  esoeeilinc;  tlio  hi-iglit  comi(leinT)ly  ;  the  materinl  under  eiaminntion  did  not 
»Uow  for  accurate  measuremeats,  but  it  appears  that  tbe  index  L/E  was  rather 
luge. 

The  umbo  i«  low,  depressed,  situated  considi^ribly  in  front  of  tho  middle  line; 
tlM  pgdd  legion  ia,  therefore,  ratiier  short,  rouaded,  the  sipbonal  r^ioa  elongate 
broad  and  ilightly  attenuated. 

The  anterior  mars:in  is  faroadlj  rooDded  and  panaa  gndoallj  into  iha  eloogala^ 
almost  Rtraight,  or  perhaps  slightly  oonrex  rentral  margin,  which  in  its  tarn  passm 
gradually  into  the  abort,  broadly  ronnded  posterior  margin ;  the  cardinal  margin  is 
long,  carved,  ineqnilateral,  tbe  anterior  short  portion  passes  gradoaUy  into  the 
anterior  margin,  while  the  p4Mterior  poitioaia  oonaidcnbly  loogertftouglil*  and 
slightly  Tentrally  inclined. 

The  mrfiee  ia  airpenaU  j  amoottit  exoept  Ibr  BuiiMRrai,  a  lUfb  iiregolar 

eoncrntric  strirc  of  growth. 

Test  apparently  very  thia,  not  exceeding  0*28  mm.  in  thickness.  Internal 
chmdmm  mod  ohenoten  of  tbe  binge  not  known. 

Oeological  oeeurrence.— 

Zone  of  Pkolas  orientalit,  Tbayetmyo. 

Remarks. — Owing  to  the  entire  absence  of  any  de&nite  internal  characters  the 
generie  poiitini  ol  Ob  genoa  moat  be  eooridend  aa  ptoviaional  only.  I  have, 

however,  assumed  from  the  general  outline  and  the  association  with  another  horiDjj 
MoUask,  FMat  orieHtalit,  that  the  pcMsibility  of  this  species  belonging  to  the  genus 
Fttfieoh  is  not  impfobaUe. 

The  specific  characters  are  too  faldaAnite  to  allow  of  any  compari^^on  with 
ettharUTiagocfoaailBpeoieSfaUIoannyia  that  no  speoies  exhibiting  a  similar 
•have  aad  nuCMaenaaMBtatioa  hai  been  imaaM  either  bom  Weitan  India  or 
Java  anA  Bomatn. 

Eamily :  TtmntnM,  Stolioaka. 

Genus:  VENUS,  Linn«. 

Only  two  species  of  the  genus,  so  largely  distributed  in  the  Tertiary  series 
have  1mm  deaerlbed.  Tiiia  may  dilelly  be  dne  to  the  faet  that  nnmerooa  oilier 

specie?,  if  their  internal  characters  had  not  been  known,  would  have  probably 
been  ranged  under  this  genus.  As  it  is,  tbe  character  of  the  hinge  of  the  two 
apeoiea  deeoHbed  b  unlmown,  and  it  ia  merely  from  extenal  eridenoe  that  tlieir 
generic  position  was  fixed,  although  it  is  not  very  probable  that  it  is  wrong.  Both 
speoies  belong  to  that  group  of  Venmt  which  is  distiDgoialied  by  a  lattioe-lilGB 
ornamentation.  They  are  easily  distingnished  as  f  oUowt 

A.  8hi!l  trfsBgidM-. 

1.  Yt***  proloHexuoim,  spsek  nw. 
3,  Shell  tfSBSf snsly  oval.  . 

Set 
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One  of  Ihese  species^  Venut  granota,  is  so  similar  to  tbe  linog  Ogtkerea 
«0Merty<,X6vf«^fiiiittibm  eiB.be  hardir  MydoaU  aa  to  their  identity;  on  the 

other  hand  Vemtt  proto/lijxuoaa  apparently  r(>prnsi'tits  a  typo  which  is  extinct 
Among  the  preseat  faaaa  of  khe  Indian  Ocean,  though  it  appears  certain  that  its 
■nnit  fetettre  ii  lofNieBtad  bj  FemiuJI$»MO»a,  Uaai,  from  OUna. 

Tnnm  fBongnmrau,  ipaa  aor^  VL  XHi  Igi,  6,  (to. 


ipMftk     lUiit.  t/n. 

Though  not  un  frequent,  well  pnaarved  iheilb  Kio  iBfo  and  onlj  the  nuMwam* 
Qifinta  of  one  could  be  taken. 

The  ehellia  triaagnlar  in  ahape»  the  length  being  onlj  alightlj  In  aaeeai  of  flie 
height ;  thr.  ind-x  L/H ii thetefow appaiontlr  smalli  ilia  nndaiatoir  inflated  and 
rather  inequilateral* 

The  umbo  is  laflated,  proaogyrie,  aitnated  at  about  the  middle  Jbaa, 

The  pedal  region  ieehort.  loimded,  theel^bonalonedi^tljkngaikaioenminatad 
and  trunoated. 

Anterior  margia  broadly  rounded,  passing  gradually  into  the  straight  ventral 
margin,  vrhioh  forms  a  sharp  pointed  with  the  poeteriar  maigia;  the  latter  ii 
rather  long,  oblique  ;  cardinal  marsjin  apparently  short. 

A  strong  sharp  keel  runs  (roia  the  umbo  tuwardi  the  posterior  corner,  tbe 
enrfiaoa  droppinj;  steeply  behind  ii 

Tlie  surface  is  covered  with  numeroua  fine,  radinting  ribs,  whioh  aie  flat  and 
separated  by  liaaar  interstices;  these  are  crossed  by  sharp,  laiaed*  eqaidiatant 
eonoentiie  ribs,  which  are  separated  by  broad  iatentioesi,  thns  piodmnag  a 
decuMate  ornamentation. 

Oharacters  of  tlie  hinge  and  ii^teriial  oharauters  of  the  sheUoot  kaowo. 

Oefilo^iefU  opemrrenee,— 

Zone  of  JPialet  orUmtaHt,  Tfaayetmyo. 

Eemarkt. — ^Tliis  sprrips  has  a  very  cIums  relative  in  Pfnut  Iriffonalit,  Matt., 
from  Java,  and  I  have  hesitated  for  some  time  whether  it  had  not  been  better 
Induded  under  this  name.  It  appeaia,  however,  that  Fenat  MfomtUt  ii  of  a  mote 
orbicular  shape,  having  the  posterior  area  loss  steoply  in rlitinl  and  a  longer 
oardinal  maigin.  Iheae differences  wlilch  are  well  expressed  in  Professor  Martia'a 
flgore  eeemed  to  be  eoflleient  to  justify  a  specific  separation,  although  tlie  olose 
fdationship  of  the  two  Species  is  unquestionable. 

Among  the  living  spedes  Fennu  flesuota,  Lin.,  from  China  seems  to  be  the 
next  relative ;  general  shape  and  ornamentation  of  the  Miocene  species  agree  very 
waU  with  Reeve's  figure  of  Venia fiexuota,  but  having  unfortunately  no  spi^cimeq 
fop  oom||»aqsoi^  I  am  niiahla  to  «aj  how  lar  n^  view  is  aorraot.  Thaehief  diffey* 
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encea  would  be  a  larger  shell  and  a  eoaner  ornannentntinn,  a  feature  which  is  quite 
Id  IwrmoDj  with  the  obsctrratioii  wad*  in  othar  speoiea,  and  the  probability  that 
FMM/banMtaia  •  daieendaDtarttM  IIioomm  Vmu  jvofdilMWflM  is,  tlwnron, 

Vrtrm  obaWMA,  Bowcrby,  PI.  XII,  figs.  7,  7a. 

1840.     rmi.i  7j  dB.  .<a,  J»mM  dc  Carte  Sinrsrliy.  TraniMt.  Qtol.  Soc,  2od  mr.,  Vol.  V,  pi  V.  &g.  7. 

Uofortunately,  as  only  one  specimen  which  is  partly  damaged  has  come  under 
wmtnatioD,  noaoomate  mflirannwnta  eoald  be  takeo,  but  tbe  ebanelen  of  tbe 

aarface  arc  sufficiently  well  pnaarted  to  allow  for  determination. 

The  abelliaalmoat  otbimdar  in  shape,  and  as  the.  length  apparently  was  not 
greatly  in  ezoea  of  the  beigbt,  the  index  L/H  mnet  hsTe  been  rather  amnU ;  it  is 

jnoderately  inflated  and  slightly  inequilateral. 

Tbe  umbo  is  a  little  tumid,  but  low,  pmso^ryric  and  slightly  in  front  of  the 
middle  line.  The  pedal  region  is  short,  rounded,  somewhat  contracted,  tbe  siphonal 
legion  a  little  longer,  broad  and  rounded. 

Anterior,  ventral  and  posterior  margin  form  nn  almost  compl«te  circle; 
cardinal  margin  moderately  curved,  inequilateral,  the  shorter  anterior  portion 
IMMing  gradually  into  tiie  anterior  margin,  the  longer,  slightly  oonrez,  posterior 

portion  formini:  a  very  obtuse  angle  with  the  posterior  margin. 

The  ornamentation  consists  of  numerous,  fine,  raised*  lamellar  concentric  ribs 
folkfwiog  St  regular  intemdei  whieih  eligbtly  isereaaa  in  height  towards  the  rential 
nisigin.  These  ribs  are  crossed  by  numerous:,  low,  rounded  radiating  ribssepanted 
bf  iLiear  interstices ;  these  are  ohiefly  marked  in  the  interrals  between  the  oonoai« 
trie  libs,  wlillefbe  «n]j  eSeot  ptodnoed  m  tlielatteriB  of  dl^tlj  aotoblng  them. 
The  concentric  seolptoxe  predominates  tbeirafore  orer  the  radiating  one;  margin 
finely  erenulated. 

Characters  of  the  hinge  and  internal  features  not  obeerred. 

Otohgical  oeearMiMM.— 

lli>riion  unknown.    Miocene  noar  Prome. 

Remark*. — The  geological  horizon  of  this  species  is  not  known  with  certainty { 
to  judge  from  tiie  took  it  eonee  most  piobnbly  from  or  near  the  moo  of  OfftktrM 
tryeina. 

Tbe  species  here  described  is  so  Tery  similar  to  Cgtherea  totoerbyi,  from  the 
faHaia  Ooean,  that  I  fsiled  to  disoovev  aiiy  difllBrenoe  {  it  naj  perhape  be  Ibat  tbe 
recent  Cytherea  $otoerbgi  has  a  slightly  larger  index  L/H,  but  as  the  specimen 
under  desoriptioa  is  unqaeetionably  somewhat  squashed,  I  do  not  want  to  put  too 
amoh  atnss  on  tbia  feature^  conaidering  that  in  other  regards  tbe  ornamentation  is 
exactly  the  same. 

Under  the  name  of  Vemu  pranosa,  Sowerby  described  a  species  which  is 
probably  closely  allied  if  not  identical  with  Cythtrea  towerbyi.  The  %ure  as  well 
is  the '  description  being,  howerer,  Tery  insnffioisnt,  only  aoinal  oompwison  with 
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Soverby's  type  specimen  will  enable  this  qiOBttigiB  to  be  settled.  If  Venui  gramota, 
Sowerby,  and  Cptherra  totoerbyi,  Reeve,  qt,,  wvra  ideikUoalt  pve&Niioe  ebiODlid  be 
given  to  that  name  which  is  the  older. 

The  two  ipeeiee  here  deieribed  ee  beiongbg  to  the  gmm  Ojyttereeti.  s.,«mi  be 
dietbgiUBbed  as  follows  : — 

A.  BiitU  htgt,  aatbm  aovwad  viik  htoid  flat  ooiMBliio  ribs  sspsntad  hf 

Knssr  iiitsnttsM. 

1.  CfHerta  erjeina,  Psvanne, 

B.  Shell  tauU,  lar&M  Mtiningl/  Mnooth,  ba(  eshib^tiag  ondsf  tlie  magnify* 

liy  liM  BUMmMh  fladr  eagMtMl  aoMnMe  sMa. 

2,  CgHerta  fcaaimit,  spec.  dot. 

TlMve  oen  he  haidlj  any  doabt  that  Cgtherea  ergaina  is  ideatioai  with  the 
•peeiea  et  tint  name  inhtbitiBS  the  lafUanOoMUn:  OD  the  other  hand  Cftttrw 
SomaJhuh  MpiHBBtB  an  estinflt  imie  of  vhi^  taowerer,  no  rdattree  eonU  be 
tnoed. 

Cimuu  nTonrA,  Jkiw$aaD»  Ih  Zn,  flga.  %  9;     lOe,  11,  lie,  IS,  «-A 
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This  Bpeoies  belongs  to  the  largest  sbellsi  known  from  the  Miocene  of  Burma  ; 
aa  will  be  seen  the  largest  speoimen  measures  nearly  58  mm.  in  length,  it  is  trans* 
Tcnely  eUiptieal  in  ahapoi  Oe  length  oneeffing  ahiafa  the  height. 

The  iiid?x  L/H  does  not  exhibit  a  great  aatplitail^aattmieefroTn  1-17  to 
the  mathematical  arexage  would  thereCoie  be  TW,  bnt  the  eaknkted  average  ia  1-Sia. 
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If  the  specimeiM  mtuugui  aboiw  afa  aoMigad  MMNnUng  to  ilw  me  of  tin 
ladflK,  liie  ioUowing  tdds  wm  1»  oUaiMi :~ 

l  I            ...  117  118  119  130  in  1-ti  !■»  1-M  1«  1-M  !■»  l-SS  l-t0  l-SI 

Number  of  spcciini-'ai  ,       •     1  *  -•-  S  ...  1       1      *•*       8       S  S 

Ind,,       ....  ISL    ra->    1  ::i3  I  M  135  W»  IIT  IW  1S»    1-40  Itt 

Kiunb*r  of  (iiMiotiii  •       .  7       <>       •       3  1  S       1  ...    1 

It  will  be  seen  that  the  obaiu  is  nearly  uninterrnpted  between  I'M  and  1*67, 
and  we  may  take  it  that  the  greatest  Dumber  of  specimeiia  will  have  an  iadaz  witlua 
tliese  limits;  tho&t»  havins;  a  siirillerand  higher  indcis  are  so  few,  that  wetuav  consider 
them  as  rare  exceptions.  The  above  ligures  seem,  however,  to  iudicate  that  the  ten- 
denoy  of  TuiAtlon  iinum  toiruds  the  deraiopmeat  of  mon  orbkolu  than  of  tiaog- 

Ibe  formula  of  variation  is  therefore  as  follows 

(  I  290. 
«C.,K       I       av.  ] 

117  (l'31». 

Par  the  greatest  number  of  specimena,  viz.,  15  or  41*6%  of  the  total  number  are 
grouped  between  indices  1-30  and  1*88»  that  is  to  say,  around  the  calculated  aTeia^ 
index,  a  fact  which  is  quite  in  hanmoy  wUh  the  temlt  obtained  from  the  atndj  ot 
the  Tarieties  of  other  species. 

The  Aell  is  nodeiatelj  and  nntformly  inflated ;  no  aweowmenla  ocnM  hewew 
be  taken  with  regard  to  thotliii  1  mi  i  ll  f  i(n  of  |miroitaU(in  wne  iu  lllUMUi 
such  that  figures  would  have  been  very  unreliable. 

The  nmbo  is  painted«  bnt  low  and  deprased,  strongly  prasogyrie^  and  situated 
not  for  behind  the  anterior  margin  ;  tho  sholl  is  therefore  rather  inoquilateral. 

She  pedal  region  is  short,  roaoded,  the  siphonal  one  elongated  and  aoouminated. 

The  anterior  Buugin  is  short,  miaded  and  forms  a  brood  nreep  with  tbe 
itaangljeenveXi  ventral  margin ;  the  posterior  margin  which  u  short,  slightly  convex, 
forms  an  obtuse  angle,  the  corner  o(  which  is  roiind*'d  off,  with  the  rentral  margin 
and  passes  gradually  into  the  posterior  part  of  tliu  cardinal  margin.  The  cardinal 
natgin  ie  vttf  long,  angolariy  broken,  tbe  anterior  part  being  lightly  eoneare  and 

much  shortpr  t'nm  the  oonvos  posterior  one. 

The  lunula  is  rather  small,  slighily  conoare,  circumscribed  by  ft  sharp  furrow. 
The  ernaoientatioa  eoneUe'  of  nvmeroni,  bnad  bat  fttt  eoineentrie  ribs,  sepanted 
by  linear  deeply  engraved  intor>tir(  a  ;  ribs  and  intoratices  are  chiefly  oonfinoJ  to  the 
anterior  region  of  the  surface,  where  the  former  become  frequently  slightly  raised  t 
iapoateriordiraolioaihertbs  and  intemtioas  beeome  eflaeed,  and  the  posterior  region 
bonly  covered  with  fine  ooncentrio  etrin  of  growth  ;  there  ii,  howoTer,  no  general 
role  as  to  the  termination  of  the  ribs ;  in  some  specimens  they  cover  nearly  the  whole 
surface  while  in  others  they  extend  only  over  the  anterior  half. 

The  hinge  has  not  been  obeerred. 

The  inu»cular  impres-^ions  were  very  strongly  nuudtod*  there  WM  a  etroog  ridgO 

on  the  posterior  side  of  the  anterior  soar. 
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lbs  pallitl  imjnTwfoa  9  tttmglj  marked,  Um  linua  deep  kodtngaltr. 

Gfotegkal  oecxtrvnce.-^ 

Zone  of  ForaUflif^feiamprototoHuoaum,  Kama. 
Zone  of  IWm  orteefflMi,  Thayetnyoi, 

Zonn  of  Cyth/'Tea  eryrina,  Promt>. 

Metnark$. — This  speciea  seems  to  be  ao  IrequeDt  in  a  certain  bed  as  to  ezolude 
meily  all  other  spcdeii  and  Mr.  Theotnld  baa  tfurefbra  attriboted  a  g(«aC  abatSgn- 
phical  importance  to  the  Cytherea  /)rani«mj«-hed.  Oytherea  ergeina  is  easily  distin- 
guished from  all  the  others  by  its  size  and  by  its  ornamentation ;  with  legaid  to  aiso 
only  Dbme  amygdaloidet  might  perhaps  bo  compared  to  it.  and  at  tbe  fliat  glanee  it 
ni^  Boem  as  if  both  spooiflBIPBie  identioal,  on  closer  examination  it  will,  however,  be 
seen  tlinl  this  species  never  exhibits  the  regular  flat  and  broad  concfMitrii^  ribs  on 
the  anterior  regioa,  having  instead  of  them>  ooarae  irregular  striis  ol  gruwth,  with 
hregolKr  wrinUee  between  them.  As  I  aerer  notloed  any  speoimeos  vhidt  bf  tbe 
character  of  their  ornamentrition  mi^ht  form  connecting  links  bctwpon  Cytherea 
erycina  and  DtOM  cmygdaloidea  I  ooosidered  it  better  to  describe  them  as  soparate 
•peaiea  tboii^b  fhaf  aro  nnqneetioBably  doaely  alUed.  > 

Tliis  spaoiae  ban  befn  frequently  alludud  to  by  Mr.  Thf^obald  undnr  tliFj  nvcaa 
of  Cytktna  fnmennt,  but  on  stodying  its  living  relatives  and  on  comparing  tbe 
HriDg  Of^trta  erycina,  fhv.,  firomOeyloa  it  vaa  obrioQa  that  tbe  ^aoifle  naaae 
-jfomitiuft "  bad  to  be  cancelled.  It  must,  however,  be  mentioned  that  old 
and  large  specimens  of  the  living  Ogtierea  ergvUta  lose  the  peooliar  ornamentation, 
towards  the  ventral  margin,  and  tbe  flat  ilba  are  leplaoed  by  eoane  striaa  of  growth, 
a  featvie  which  is  unquestionably  connected  with  the  geratologic  stagey  wliila 
during  the  nealogio  and  ophebolio  stages  the  shell  is  exactly  like  the  Miocenp  speei- 
mens.  We  may,  therefore,  conclude  that  the  living  Cytherea  erycina  is  tbe  direot' 
dftfffn^H"*-  of  the  UkMuie  qpaeiHt  bat  that  in  the  goMfcoloii^  itage  It  dereloiMd 
featnrai  wUeb  aie  unknown  in  the  foHB  npraMotativeb 


Czn»U4  TOHAlini^  apee.  nor.,  fL  111,  figs,  13, 18*. 
UB&soBBinjrrs. 

bagtk  BtixU.  IVH. 
9(^0  nun   •  IB-T  mip.    .  TOT 

Tbe  shell  is  ohEquely  triangular  in  size,  very  inequilateral,  bnt  height  and 
length  are  only  slightly  different  ;  the  index  L/H  is  therefore  small ;  the  shell  is 
moderately  and  uniformly  inflated.  The  umbo  is  pointed  but  depressed  and  so  strongly 
prosogyric  that  it  lies  nearly  in  a  line  with  the  anterior  mai^n.  The  pedal  region 
is  tbarafoN  vaij  ihort,  rounded,  the  siphonal  one  elongated  and  broadly  aoeumina- 
ted  ;  nnfrrior,  ventral  and  posterior  margin  form  a  broad  curve  the  posterior  end  of 
which  is  abruptly  turned  in  dorsal  direction.  The  cardinal  margin  is  long,  angularly 
broken,  its  aborter  antwlor  part  paesea  gradually  into  tbe  anterior  mai!gin»  while  tba 
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loBgK  pcMtMiw  putt  li  digli%  Mnw^  THitnllj  inflluwdMid  fofmi  aaoliiiiwaa^ 
iriA  tbe  potlnior  mar^ 

The  lonnla  ia  large,  slightlj  ooMMfe  and  hardly  sepantad  from  th«  ramrisdOT 

of  the  surface,  ita  boundary  beiiig  marked  by  a  finely  engraved  line. 

The  surfaoe  is  ahiny  and  apparentiy  smooth  ;  through  a  magnifying  lens  it  is, 
howeyer,  seea  that  it  waa  covered  with  numeroas,  exoeedingly  fine  oonoentric  striae. 
A  fegnliv  feBtoie  aeems  to  he^  howem,  the  forntatioa  of  aooie  strong  concentrio 
mstkaof  giowtb,  whioh faoB ■trang wioHb m to afeak, pactioalarfy  towards  the 
Tontial  margiii. 

The  hinge  ia  not  mil  eKpoHd,  bat  a  right  valve  ahowa  the  ocdinaiy  defetopoMDt 
of  CaSp.  UganBntal  groove  long. 

QeohgM  M9llrrMM^— 

Zone  of  PMm  ort^UalU,  Thayetmya 

Bemarkt. — Although  the  hinge  ia  not  sufficiently  known  it  is  quite  certain  that 
this  species  liolongs  to  the  genus  Cptherea,  a.  str.,  to  jud^e  from  the  smooth  surface. 

Id  its  2fMula-]ik(s  shape  it  resembles  so  macb  to  Dione  arrakanemii  that  casts 
of  the  two  species  could  hardly  be  aepaiated,  the  only  dbthigitiaUBg  featue  would 
peihaps  be  the  slightly  broader  siphonal  mgioB  ol  (^ttrta  ywaftufa,  as  maj  be 
a—  from  comparison  of  the  figures. 

The  oUet  diatingaiaUBg  feaiaK  MBia,  however,  la  the  dUhnat  oraanieBlatioa 

of  tbe  iOlfaM^  which  except  for  the  strong  marks  of  i^rowth  is  perfectly  smooth  iathe 
apeoiea  nadar  description,  while  in  Dione  arrakmetuit  it  is  covered  with  stnii^ 
TOonded  ootwenfaie  iQm^  aepented  bj  broad  oonoave  iotenUoes. 

Unfortunately  the  respective  geological  ptwitions  of  tho  two  specinieD%  witil 
regard  to  each  other,  are  not  known ;  it  may  be  ^uite  poasibla  that  one  ia  tbedeaoand- 
ant  of  the  other,  and  U  wooU  ba  fidte  in  baniony  with  the  fhota  derffed  fie^  the 
■tody  of  other  speoiea  if  we  wma  to  awnme  that  tbe  apeafea  with  tbe  ooaiaer  aealp- 

tore  ia  the  younger  one. 

There  is  no  similarity  with  any  of  the  other  species,  in  fact  its  shape  together 
with  its  smooth  surfaoe  readily  distingoiah  Cfftherea  yamaiHtUt  tvm  all  the  othan. 

Messrs.  d'Arrliiac  and  ITaime  havw  described  undor  thn  name  of  Cyprina  temi- 
lunari*  a  species  which  appears  to  have  a  great  similarity  to  Cyiherea  yomaiiui;  at 
laaai  aa  ragarda  the  gaDend  ahape.  TUa  appliea  in  partioidar  to  the  yovng  apeoi* 
men,  ii?.  15,  and  if  tbe  lines  of  growth  wefs  •  Uttle  etrangar  madcadi  tte  dmllaritj 
of  both  species  would  be  complete. 

I  rafenin,  however,  from  making  any  deiidtB  stataonent,  beeanae  tiioas  of  Heaara. 
d'Arohiao  and  Uaime's  spedes,  which  have  been  based  on  casts  like  Cyprina  ifmi- 
faHMfia,  are  so  ill-figured  that  it  ia  impoaaible  to  form  an  opinion  witboat  the 
ainmination  of  the  type  spedmain.  It  oertaiDly  may  be  questioned  at  oooe  wbeHier 
OgfftiUf  9emtlm»«ii»  belonga  to  this  genus  or  not,  in  fact  I  feel  rather  inclined  to 
consider  it  as  belonging  to  the  genus  Cytkerea,  and  it  may  be  quite  possible  that 
CgprkM  lemilunarit  and  GytktrM  yoma^ntU  are  identical,  a  question  which  mast  be 
left  lo  the  tntnm  to  deoldei. 
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I  hare  not  been  able  to  discover  any  living  rolatire  of  thia  apecies  irliioh  pro* 
InUj  xepfaMBti  » tjTpe  ciitiafli  unaog  the  iimut  of  Am  ladiu  Oeeiii. 

8.  Qenni:  DION]^  Qny. 
Tlie  wpefation  of  the  genus  TMom,  Graj,  from  Cytherea,  lAna.  (s  Jf«yiiliijr,  Lmh.) 
is  not  recognized  by  all  authors,  and  it  must  be  admitted  that  the  paljeontologist 
will  aliraja  meet  with  oonaiderable  diffioaltiesi  unleas  the  charaotera  of  the  hinge  are 
known.  If  onty  the  entwud  eliainieteta  of  the  ahell  era  kaowDt  it  fa  almoat  fntOe 
to  attempt  any  distinction,  but  as  most  of  the  sppcios  here  examinfid  i>xliibit 
the  ohaiacten  of  the  hinge,  which  are  different  from  that  of  the  typical  Cylkerea 
«ty«im^  I  prefer  teBepMeta  Umoi  andflv  •  diffensi  geoeiio  iteaw. 
FiTeepeelealttve  been  daeoribed  ifl^eaa  be  cmOj  dUuig^^ 

A.  SorfaoA  c.>7i-rf'.l  with  r«o>uUr,  nthtr  tlmif  MBMOtlta  lilM. 

(a)  ^ai  ll  triinivemely  oral. 

(i)  SImII  thangslw. 

t.  2Km<  arralMMM,  flpM.  nov. 

Bi  Swftae  ooTercil  with  irregular  c  iuiiiM.lria  wHlHw 
{a)  Shell  Urge,  traDsvertely  oval. 

(*)  8MlMBall,tiie«iiaL 

0,  SerfaM  eefiwi  with  exoMdin^ly  fine,  regular  conotatda  iftfc 

(.    Diont ftatofkilippinarnm,  simhj.  dot. 

Ko  living  relatives  eould  be  disoorered  of  J>km«  protolUaoina,  Dione  arrakanentit, 
JHoHt  tmygadaloide*  and  DieM  <(iiMof«,  which  unquestionably  represent  types 
estinetaiBOOg  the  fauna  of  the  Indien  Ooeen.  On  the  other  hand,  it  eeeoe  earMn 

that  Dione  protolilacim  represents  a  permanent  neaIo<nc  stage  of  the  living  Dione 
UlaeiHOf  Beeve,  from  Australia,  while  Dione  protophilippinarim  is  apparently  the 
MiooeM  tnoortov  Of     Uvfaf  IWoM  fiUI^VtaN^ 

Snnn  TWHOULAcnrA,  apee.  iion»  PI.  XII,  figa.  14^  14a,  PI.  Xltl.  Bg.  1, 

liSl.   Cj<(.i«nii  fi^niM,  MATtin,  JiDiftariiir  nm  Sumitni,  p,  8£>,  PI.  V,  fig.  7. 

Owbig  to  the  insuiBoiency  of  the  material,  no  measurements  oould  be  talcen, 
hat  it  eon  nUtf  1m  mH  that  the  shell  vol  modente  liie^  tranevenelj  eUiptfoal  in 

shape,  the  lono^tb  excoeflin»  tbe  height  oonsiderably ;  the  index  L/II  is,  therefore, 
rather  large.  Ihe  umbo  is  low,  proaogyric,  situated  alightly  in  front  of  the  middle 
ttns;  flw  aoterior  ngioii  iemodenlely  kn^  digbflj  uonadaated ;  tbepoeterior  one 
Jut  a  little  longer,  strongly  acauminated. 

The  anterior,  veatn^  and  poetarior  nuurgina  form  a  broad  elltptical  eiUT% 
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vhich  on  either  foniu  a  abarp  pointed  angle  with  the  cardinal  margin.  The 
cardinal  margin  is  long,  angularly  brokea  ;  ilie  anterior  part,  which  is  the  shorter, 
is  slightly  ooncare,  the  posterior  one  slightly  oonTez.  Iha  laoula  is  ill-definod, 
ntherloBg. 

The  ornamentation  consists  of  numerous  stronfr  rrmnciod  oonpontrio  ribs 
separated  by  deep  linear  interstices,    liinge  or  iateroai  characters  not  seen. 

Oeologioal  oceurreaae. — 

Zone  of  JfyMw  wiarfarfgm,  Siafa. 

Zone  of  Meiocardia  metwulgtHtttliaglu 

Zone  ol  Arw  iAtoMdif  Kaauu 

Sone  of  jPaniUUflp0dmm  proMmrbrnHMt  EiaM. 

Zone  of  VhoUu  orttMalit,  ThajetO^O. 

Zone  of  Cytherea  erycina,  I'rorue. 

Remark».—rt\>»  general  shape  of  this  species  resembles  closely  to  Dione 
prgtoyXW^yftwcMit  Clut  it  ntfgbt  be  mbtaken  fbr  ona  of  the  nwiatfet  ver. 

1»17-1*36,  that  is  to  R.iy,  tho  mon-  clonf^ate  ones.  It  will,  however,  at  once  be  seen 
fliAi  it  nukteiiaUy  difieis  from  that  species  by  its  more  ooaraer  omameDtation,  that 
k  to  n?;  the  riba  of  INom  protoWaelM  Mce  modi  finmgar  tban  thoao  of  DioM 
pMltoj)i|Ui|p/>iNaruM,  and  in  this  regard  it  equals  IHoue  arrakanenti$,  which  is, 
however,  easily  distinguished  by  its  JVucu/o-like  shape.  We  might  in  fact  describe 
the  characters  of  this  species  in  such  a  way  as  to  say  it  !■  ft  JHone  proto- 
pUt^l^narum  bearing  the  ornamentation  of  Dione  arrakaneiuii. 

It  is  tartly  doubtful  that  the  specimens  from  Burma  are  identical  with  tlmt 
apMdMvhidihaabeeD  described  by  Martin  under  the  name  of  Cytherea  lilacina 
from  Sanatm,  but  it  nay  poAape  be  qnailiaoed,  whetber  O^ttrtm  Utaeimtt 
Martin,  is  identical  with  Cylherfi  i  HJ'iniufi,  Lam.  At  any  rate  such  a  doubt  cannot 
be  auppreased,  when  Martin  and  lieevo's  figures  of  this  species  are  compaiecU 
ICaitta  etatee,  bowevw,  dtatinefly  that  **  be  la  uaable  to  diioera  oneof  hii4)ieoiamM 
from  young  individualH  of  Cytherea  lilaeina,"  an  observatiMl  wUiA  givM  a  hint 
at  to  the  relationship  of  the  Tertiary  and  reoeat  specimens. 

It  will,  bowercr,  be  mehil  to  ftx  the  diffeniMMB  batireeB  tbe  Tatiury  and 
living  types;  the  latter  attains  a  site  wliicit  U  not  reached  by  any  of  the  fossil  ones, 
either  from  Burma  or  Sumatea;  it  is  further  distinguished  by  broader  ribs,  which, 
however,  become  effaced  towards  tbe  ventral  margin,  but  tbe  soolptore  of  tbe 
uahonal  Kgion  resembles  closely  to  that  of  the  Tef  tiaiy  types. 

From  the  above  observation,  that  youn;»  specimens  of  the  livin;;  C'jtherea 
lilacina  cannot  be  distinguished  from  the  Tertiary  types,  we  may  therefore 
eonehidA  that  the  latter  it  tbe  direet  aawator  of  the  living  apeoies,  bat  that 

in  the  course  of  evolution  tbe  recent  Rpccimcns  have  acquired  characters  u  liicf, 
are  not  yet  expressed  in  the  fossil  type.  These  characters  are  a  larger,  apparently 
ttaiekiBr  iheQ,  bnader  riba,  whtoh  ia  flie  gentoUgie  atage  beeome  dhmd.  Sho 
tendency  of  the  evolution  of  more  coarser  featorM  ih  Uienioi^  qaite  ia  hailBOBJ 
with  the  obaerTatioas  made  in  other  speniea. 
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anilB  a  type  extinct  nmong  tlw  fiumcf  ttie  IndliD  Ooaan,  lftiitli0  diiwt  anoettor 

of  Dkm  tilaciua,  Heere. 

DunMa  AaMUiunUt  ipt&  nor.,  VL  Zm,  llg.  ft 

teftk  B«I|U.  AfckMM.  VB. 
n'<twi.  .  IMBik  .Mam.  .  I-IT 

ISw  thdl  !■  oliVfMly  Wngakr  in  dufSi  yerj  Ineqiilhtenl,  tbe  kngtii 

ezOMdiog  tlie  height  only  slightly,  the  index  L/H  is,  therefore,  nxthfr  small ;  it  is 
moderatelj  and  unilorml;  inflated.  The  umbo  is  thick,  inflated  and  so  straogly 
prosogyrio  that  it  Baa  almoat  ia  •  liiw  irfih  the  aataiior  marglii.  Mai  tt^oa 
thereforo  very  short,  rounded,  siphonal  one  oIoDgated  and  accaminated.  Anterior 
margin  short  rounded,  passing  gradually  into  tbe  broadly  rounded  rontral  mari^in, 
irhiob  in  ita  turn  posses  gradually  into  the  abort  posterior  margin.  Cardiaal 
naigla  kngt  angularly  broken ;  the  anterior  part  being  much  shorter  than  tlw 
posterior  one,  passing  gradually  into  the  anterior  margin  ;  the  posterior  part  is  jerj 
long,  slightly  oonvex,  strongly  incUood  in  ventral  direction,  forming  a  pointed  angle 
with  the  poabiKXTeatral  mai^ia. 

The  lunula  is  large,  sliglitly  concave,  devoid  of  any  ornamentation,  except  lines 
of  growth,  well  eircumsuribcd  by  a  sharply  engraved  line.  The  ornamentation 
•muMa  of  anmeranB,  eloaely  aet,  fhinasdahvpoaiMeotrietflM^'wkleb  «raaa|Mntad 
by  concave  inters!  ii-e";  of  ahout  double  their  breadth.  Near  to  the  ventalioargm 
the  strength  of  both  is  about  auch,  that  3  rihe  and  2  intenticea  acme  to  1  ma.  in 
height. 

the  hinge  is  compOMd  M  foUovis— 
a.  Bight  valve. 

No  right  valve  of  this  species  being  known,  the  hinge  characten  oonld  be  only 
eonjeotnied  from  an  impression  of  tbe  binge  of  the  left  valve ;  as  tbia  il  in- 
sufficient  for  the  finer  study  of  details,  particularly  with  regard  to  a  enm- 
parison  with  other  species,  I  refrain  from  any  further  conclusions,  and  1  can  only 
^fe  tbe  deaurip^imi  in  gemwl  ouflinM. 

1.  Anterior  lateral  teeth. 

There  aie  probably  two  rodisientary  anterior  laterals,  Lai  and  Lalll,  the 
Utter  bemg  tks  HBillcr. 
I.  OaidiiMltseih. 

There  is  a  thin  lamellar  anterior  cardinal  C3a,  which  was  probably  slightly 
(^thocline  -,  CI  waa  probably  simihir  in  ahape  to  the  former,  but  alightly 
ntaller;  CSpis  ttie  laqjertt and  strongly  proaooUiMi 

t.PbateiiarUlai«l  teeth. 

Ibere  were  probably  two  posterior  laterala,  Lpl  iMii  LpIII,  both  of  Wfaieh 
iPtM  oortainly  elongate,  lamelUr  and  ve^  thin. 
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b,  Ltft  valvf. 

1.  Anterior  lateral  tooth. 

There  ia  s  transTersely  elongate,  rather  high,  yeotro'dorsally  eompwed 
•ntarior  teterd  tootii  Lall  whieb  it  itnnglj  opiitkooKDQ,  and  almoit  hadioiital, 

ha  Ting  a  deep  socket  oniti  doOBl  side. 

2.  Garflinal  twt.h. 

The  anterior  cardinal  tooth  02a  is  tbin,  lamellar,  slightly  carred  and  ofi*> 
thoeUne^  havliig  a  deep  soeket  on  its  antnidr  and  posterior  nde;  st  th«  ap«x  it  it 
joined  to  C2p.  This  tooth  is  broad  at  its  base,  attenuated  at  its  apex,  strongly 
pmsoelinB  and  joiaed  to  C2a,  forming  an  unsymmetrical  A  shaped  tooth,  the 
apex  of  nUeh  h  strongly  drawn  in  anterior  direction ;  behind  it  is  a  deep,  brosd 
socket,  whioh  is  foUoired  by  an  elongate,  curred  and  strongly  piwooUlM  toDth 
C-lp,  which  is  almost  amalgamated  to  the  ligamontal  njmpiia* 

8.  Posterior  lateral  teeth. 

IbcfB  is  only  a  radimmtary  ehmgate  oarred  poatarioc  lateral  lalL 

The  hinge  formula  is,  therefore,  as  follows  :— 

&igbtTalTeLa.aU):  I  i  0. 8a  :  1    :  8p     lLp.(m)  :  I. 
LsOTalT«  la.     II  I  |a  t  Sa  t  Ip  t  AplLp.  (II). 

Zone  of  Parallelipipedum  protottrtuotum,  Kama. 
Btmarkt. — ^Tlie  oblique,  triangular  JVuou'a-like  shape,  together  with  the  nearly 
terminal  umbo,  distinguish  this  species  which  is  apparently  pretty  rare  from  all 
the  others. 

No  livin!^  relative  of  this  species  couUI  be  found,  and  it  mait  ffobaUy 
represents  a  type  extinct  among  the  fauna  of  the  Indian  Ooean. 

Mbuusbmknts. 
(a)  Bigbt  Tai««.  (h)  Uft  rah*. ' 

<i)««iM.r     ,   t  a}>Maik.ar«M..i-tt 

The  iheD  is  of  f  okiably  large  siie,  tnmamndy  oval.  Hioagli  tbe  length  does  not 

exceed  the  height  rery  muoh,  the  index  L/H  is  therefore  small ;  it  ia  morlenf^ly 
inflated,  rather  inequilateral  \  the  umbo  ia  gibbons  bat  somewhat  depressed  and 
■tnogly  proaogyric,  being  ritoaM  in  tiM  aatariar  ttird  of  tha  teagtii.  Tbe 
pedal  region  ia  short,  ronnded,  the  aiphonal  one  doogated  and  broadly  aeoaminated. 
The  anterior  margin  is  rather  long  and  paieee  in  abroad  corre  into  the  more  or  leas 
onrred,  ventral  margin,  which  in  its  turn  passes  gradually  into  the  broadly  rounded 
pntaiwBiaii^;  thaeaidlnaliBavi^laliRMdljeDZfe^tiia  poiMor  putwUeii 
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h  Unger  fhaa  llie  antaiot  «b»,  famSnfs  •  nmided  oK        vfUi  flw  pottarlor 

mngin,  while  the  sbortor  anterior  one  passes  gndJttUy  into  the  anterior  m-ir^Mn. 

The  oraanientatioa  coiuuta  of  uoaieroiia  oonoeatriQ,  mara  or  less  deeply 
flognifdl.  aomsiriiat  inegalar  ttrls ;  oa  the  ntarior  fegfan  ihete  M»  «m  ntndi 
decfper  and  more  closely  set  than  on  the  posterior  region  ;  this  results  in  the  pro* 
dnotioii  of  some  imgolar,  flkt  xibs  on  the  anterior  region,  vhich  beoooaa^  howereri 
TCiyeoon  eiEaeed. 

The  hbge  ItooiBpeMd  aa  foOonn 

a.  Bighl  valve. 

As  only  the  left  ralre  is  known*  the  hinge  of  the  right  nlTa  had  to  be  otm* 
struoted  from  a  oaatofthntof  telell<itttkiti«mpadtfon.oe]i,  therafoN^pnly  he 
ueertained  in  a  aoit  of  general  wij. 

1.  Anterior  lateral  teeth. 

There  are  apparently  two  anterior  laterals  Lai  and  III,  both  of  which  are 
probably  naall.  Lain  dnMNl  radimentuy. 

2.  Cardinal  teeth. 

The  anterior  cardinal  Cte  was  probably  lamellar,  thin,  and  slightly  prowoliae, 
baring  a  ditJOce  looket  on  ita  poaterior  (rentral)  side  ;  CI  was  similar  in  shape 
to  ttie  fonner,  almost  parallel  to  it,  and  therefore  slightly  prosocline  ;  behind  it  ia 

a  deep  socket,  and  then  follows  a  larr^e  stroni^ly  prnsnoHnp  C3p,  of  which  it  is 
impossible  to  say  whether  it  was  bilid  or  not ;  in  ail  probability  this  wasi  however, 
IheciM. 

8.  Posterior  lateral  teeth. 

It  is  very  probable  that  there  existed  two  elongate,  but  rudimentary  posterior 
UterahLpIandLpin. 

(.  Left  ralre. 

1.  Anterior  lateral  teeth. 

There  ia  s  strong  TentKHdonally  eompresaad,  faaneTewely-elongate,  anterior 
lateral  Lall  which  is  eo  strongly  opiiibodiiie  tliat  it  Uea  alauMt  bwtioiBtal ;  «a 
it*  dorsal  sideia  a  deep  MMdcet. 

2.  Oardinal  teeth. 

The  anterior  cardinal  tooth  C2a  is  TSiy  tiMn,  lamellar,  strongly  procoaltne^ 
with  a  deep  socket  at  either  side;  its  apex  is  joined  to  C'^p  ;  this  tooth  is  %-ery 
strong  and  broad  at  the  base,  attenuated  towards  the  apox,  strongly  prosocline, 
forming  with  02a  a  A  shaped  aneymmetrioal  tooth,  the  apex  of  whidi  is  ebNngly 
drawn  in  anterior  direction.  Behind  it  is  a  deep  broad  socket,  and  then  follows 
the  lamellar,  elongate  and  strongly  curved  and  prosocline  Clp,  which  is  almost 
Maulganaied  to  the  HgnneDtd  aynphft 

3.  Posterinr  latrTol  tepth. 

There  is  a  rudimentary  elongate,  carved  and  prosooline  posterior  lateral  Lall, 
having  n  ■hattow  ndket  oiB.ita.T«Btnl  ride. 
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Ike  Uqge  ftemsto  i%  llMNfoic,  m  fflOowi  9^ 

Bb^vilvaLa.  (Ill) :  IlC.  Sa    :  1  :  8p    :  [Lp.  (Ill):  (I). 
Lett  nlv*  lA.       II  :  I  0.  :  2b  :  2p  :  4p  I  Lp. 

Li£»amcntal  ^ove  long.  Pallial  impression  and  muscular  scars  not  seen. 
Lunula  i&rg«,  but  ill*detinod  by  a  very  uuliatinot  line,  oroamented  witti  ooaoeatho 
•tote  only. 

Qeologicat  oreurrrM^, — 

Zone  of  MytUm  nieobarieua,  Singu. 

Zone  of  PamefMm  ABtfnlMM,  Y«iiaiigj«t 

Zone  of  Area  theobaldi,  Kama. 

2one  of  Far^lelipipedum  prototortuotum,  Kuatu 

Zona  of  PMm  ortmMii,  Tbayetm  jo. 

Zoos  of  JrMa  humtnoM,  Tlu9«taf«.  - 

Sfmark$.—t  haro  hesitated  for  a  long  time  whether  thu  species  should  not  be 
considered  as  ft  Taxietj  of  Cj/thtna  erfdna  only ;  after  a  careful  examination  I 
think,  howertr,  that  its  features  are  anoii  aa  to  justify  a  spedfie  aepantion.  Except 
Cfthfrea  eryci»a,  it  is  larger  than  any  other  species;  a  broad^  nudedly  Qidj 
slightly  accuminated  posterior  side,  as  well  m  a  lathM  inegnlar  ilfmilMMIitlittM| 
readily  distinguish  it  from  all  the  others. 

The  type  of  iNMf  MNffdaMbt  tMllM  to  ll»  atSllflt  Uioag  ibafkmof  tiw 
Indian  Oeenn. 

Sion  srantA,*  NoaObc*    "^l^  flg;  U»  «r«. . 

MM.  AOwO  (0  Mi»,  Vmmtt,  nu.t»m.  turn  JBk.  st  P|f  turnt,  yw.fl«<l|»l>wy bah, 

T«i.  xzvn.  m»  lit.  Mft 

IfUSDIBMIim. 

Althoitgh  fhis  species  is  pretty  common,  It  li  taidj  that  it  fa  m  well  ftewnl 
that  reliable  measurements  can  be  taken  ;  only  one  specimen  which  bad  bolh 
valvflt  onited  allowed  of  oorreot  meaauiing.  bat  to  judge  from  the  other  qMoinMna 
the  die  of  tiie  ahell  did  not  gnatly  exceed  the  abore  length  of  MHT  mm. 

The  shell  ia  triangular  in  shape,  and  as  the  height  nearly  equals  the  length  the 
index  L/H  is  Tery  small  ;  it  is  not  very  inequilateral,  and  slightly  inflated.  The 
ombo  is  pointed,  gibbous  and  strongly  prosogyrio,  situated  slightly  ia  front  of 
the  middle  line.  The  pedal  le^on  is  short,  somewhat  produoed«  tonnded  j  tte 
siphonal  region  is  bnadlj  aooDminata^  and  perhape  a  littia  eliortM  ttan  the 
anterior  one. 

*E{rsDi^rriatikkasMliilsia«dM*'iiHi"laHriwrwwfe 
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The  anterior  margin  forma  with  the  ventral  margin  a  brood  curve,  whicb  in 
Ha  tsm  focmt  a  raonded  off  angle  with  tlia  abort  poBtnriw  sHUsia*  Tbe  oaidinal 
margin  is  angularly  broken,  both  parts  being  nearly  of  (he  same  lon^tli ;  the 
poeterior  part,  whioh  i»  slightly  oonTez  and  strongly  inclioed  ia  ventral  direction, 
puMtgndoally  into  tbe  pottoikr  nungbit  wfatle  the  ilnlglit  antarior  part,  vUeh  h 
equally  strong^  inoliiiad  ia  ventnl  diiMtiQiii  j— «■  gntdully  into  ilw  nksAa 
margin. 

The  Itmnia  k  larger  but  nvjr  lll>d6lliMdi  I17  a  flue,  hardly  p«rceptible  line ; 
^accept  some  strong  striae  of  growth  it  is  deroid  of  any  omamenution. 

The  onamentation  consistB  of  nameroas  oonoentrie,  iomewbat  inegular  ribs, 
i^Biated  hy  deep  intentioes  of  the  same  breadth  as  tbe  riba ;  tbnr  strength  is 
ibooft  iOafa,  that  there  are  2  ribs  and  1  iuterstioe  to  1  mm.  in  height  near  the 
ventral  margin.  At  the  umbonal  region  the  ribs  are  fine  and  n  gulur,  but  they 
become  very  soon  somewhat  irregular,  inasmuch  as  towards  ILeir  posturiur  end 
thef  bifoKate  into  two  thin  bnmohei^  between  which  sometimes  another  thin  rib 
is  intorealated  ;  this  feature  increases  with  the  size  of  tbe  shell  in  such  a  way  that 
the  point  of  bifurcation  moTes  anteriorly ;  the  poatero-ventral  portion  is  therefore 
eorand  with  nnmerouB  fine,  Twy  eloedf  aot,  tfaosgh  somewhat  imgolar  ood- 
centrie  rihs,  while  anteriorly  tlie  original  ribs  are  still  well  marked,  though  in- 
terspersed with  liner  ones ;  on  reaching  tbe  lunula  all  ribs  suddenly  terminate^ 
latcottl  featoiM  «t  libge  not  obiemd. 

Zone  of  Faracyalhu*  eneruletm,  Teoangyati 
Zone  of  Dioiie  dubiona,  Ycnangyat. 

Bemark*. — The  species  is  very  common  at  Yeuangyat  whore  it  covers  the 
layen  «f  a  hui  qqartritio  lUidstaiiiai,  Hba  "  ligaal  hill  etandateiM  "  -whioii  foiua 
here  a  conspicuous  bed  in  the  soqupnoe  of  the  strata.  T1:i-  specimflBa  WM^  bOVeiW* 
mostly  broken  and  in  fragments,  complete  specimens  being  rare. 

I  originally,  dasoribed  tbia  epedei  aa  AitarU  0)  iubleM  from  Tanangiat,  hoi 

as  the  es:irinnation  of  tbe  bicgo  of  related  speciet  haa  fxani.  that  mj  Tiav  of  the 
generic  position  of  this  species  was  wrong,  1  hasten  to  rectify  it. 

DiOM  dtMMtt  ia  eaaily  distinguished  by  its  triangular  shape,  the  poiated 
umbos  and  its  coarse,  irregular  nrnamentatioo ;  in  tbe  latter  regard  it  resoiubles 
somewhat  to  Lione  arraka»euti$,  hat  this  species  is  easily  distinguished  by  its 
obliquely  triangular  shape,  tbe  mnboe  being  strongly  produced  anteriorly,  while 
they  aie  median  in  Dione'  dubiota ;  Dione  proUAUadiim  ia  eadly  dirtingaiabed 
by  ito  mace  elongate  shape  and  by  its  finer  souljiture. 

iKoire  protophiUppinarum  hao  a  more  orbicular  shape  and  a  much  finer  and 
more  elongate  regular  ornamentation. 

No  living  relative  of  this  species  could  be  discovered,  and  it  probably 
lepreseota  a  type  which  is  extinct  at  present  among  the  fauna  of  the  Indian 
Oec«n. 
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DlOira  rBOTorHU.iPPiNABUM,  speo.  nor^  PL  XIII,  figs.  6.  a-d,  6,  a-d. 
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The  Btiell  does  not  attain  &  br^n  sit^  but  fft  il  Ttrj  Tariablo  in  ghape,  changing 
from  nearly  obionlar  speoiniflna,  baring  m  sbmII  an  index  as  1 06  to  tzaiHTeiMljr 
elMigiiteoroTalapeeiiiiaBairtthAniadesotl'Sd.  If  thete  two  flKtnmea  aro  con* 

•idered  alone,  it  is  hardly  conoeirable  that  spocimena  so  vid^J  different  in  shape 
should  belong  to  one  and  the  same  species.  If,  however,  tha  two  varieties,  those  of 
a  low  and  those  of  a  high  index,  are  separated,  it  vill  be  lean  that  in  both  groups 
there  are  specimena  bom  which  it  is  diffioult  to  say  to  whieh  gnnq>  fhflj  ahoidd 
be  referred  to,  as  thcj  are  in  faot  inti  riuLMli.-ito  between  both. 

Though  the  small  number  of  specimens,  25  altogether,  which  could  ba 
mmwiirrd  with  aeoioEMj  teem  hardly  anfBueat  for  tbeatody  of  rvSt/Oem»  it  will  be 
well  to  bare  than  umfad  XMOldillg  to  the  iiiiil«K  I/H.  TUt  wiU  glTO  the 
following  table : — 

\mii<t       .      .      .  l-CS  1-07  MB  1*09  110   111  113  lis  lU  lis  IK  117   1-18  I'lS  I'M 

NanUr  al  iiMeiaMU  .1    1      S      1      S     ...      1      t      I      1     ...  4 

laiw     .     ■     .Ml  13)  138  1^  1*6  1^  in  l<tt  I'M  I'M  I'll  M  Ml  XU  1« 

J|SBbK#f  IfSfllHBS  •!  S«M  1  JIhI  lM«*»tMH«  1m«MS  X 

bdflS  •  *  •         ...      l^S         IM  CM         M»         m»         M«  u.  •«•  •■•  M«  M*  •«* 

VnmbflT      9p(«im<nR  >      ,.,       1  t^*      ...  n«    

In  the  above  table  the  ohain  it  neady  onintemipted  between  the  indices  I'lO 
•od  l-SIt  hot  I'haidly  doubt  thai  fbe  nmaiiitag  gape  irfll  bo  filled  «p  if  mora 

material  comes  to  be  examined.  From  the  above  figures  we  may  conclude  that  the 
amplitade  of  variation  ia  rather  a  large  one;  the  formula  shoolcl,  therefore,  be 
viifetMi  a*  foOowi-.— 

w.ai.  I 

1-08 

The  above  figures  exhibit  a  oharacteristio  feature.  If  we  consider  for  a  moment 
all  the  specimens  liaviog  an  index  1*06  to  1*18,  that  ia  to  say,  all  the  more 

te 
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o^icular  varioti...  find  that  the  mathen..ti«i  aT«m  e  i.  Ml.  tbe  «loaIated 
Twy  ^  t'-t  »  to  «ny.  between  1 10  'and  iS^^Tt 

JlSd  to  be  found;  but  if  we  take  the  total  of  aU  .piSim 

than  26%  of  the  total  are  gathered  around  tho  indices  1-20  to  l5a.1Z.^J^ 
the  m  namber  is  gathered  betwceu  indices  1  11  and  118.  ^ 

that  ""^  ^  ^        -ou]d  show 

TN  htter  bc.ng  nearly  the  average  of  the  total  number  proves  th.  r,.:.  tU.r  )  r  Z 
gi^a  est  number  of  tpednen.  .boir  tbe  avenge  index  L/H  and  tl.at  t  r 
nctwithstandia,  tbe  .Ida  difference  in  sbapo  bef.een  var.  /oe  aid  v^  Vi^ 
impoMiblo  to  keep  them  separate.   On  tbe  other  hand  it  is  quite  ob 'ou'  uLt  tK 
0riJ|Uj^^^  .fcow  the  tendency  of  developing  a  large  numbe  of  m  J  n  t 
WSwhtch  might  eventually  lead  to  the  evolution  qfaajwapeofa..  ^ 

••  ^W.  orbieularit,  var.  14  '|"; 
ft  speoinm  irtiiob  haa  tbe  Index  1  11,  is  almost  cirlj'Jllar  in  shape,  and  r»t».n. 
ihongly  inflated;  the  umbo  is  tumid,  but  low,  ttiou^j  ctimd  OTterforl  i 
rftnated  in  front  of  the  middle  line  ;  the  podal  region  is  short,  ro..,:.,,  tu, 
on.  about  ibe  mm  length,  indistinctly  truncated.   The  anterior  part  of  The 
eardmal  margin,  the  anterior  margin  and  tlie^tral  margin  form  a  broad  curve 
which  passes  gradually  into  tbe  sli  ,rt,  slightly  convex  posterior  nuir-in  •  the  Jait»l 
formi  with  the  long  posterior  part  of  the  cardinal  margin  an  obtuie  angle. 

i.  i^afk  thngata,  var.  17  ^; 
ft  ipeelmen  wbkb  bas  fta  ludtt  of  i-j*.  i,  triangiUarly  oval  in  ahape,  ^x^x. 
mflatcd ;  the  umbo  is  tumid,  but  toWftfeditrongly  curved  forwards,  ritaatei  iwOer  fn 
ftont  of  the  middle  line ;  the  pedal  rogfcn  U  short,  rounded,  tl,P  siphonal  one 
elongated  and  aligbtly  aocuminated.  The  anterior  part  of  the  cardinal  marain 
paws  graduafly  into  tbD  brttadly  tonnded  ftntflfiOr  mar^n,  whiob  in  its  turn 
giadnally  paiaee  into  the  sllshfly  rurred  ventml  margin.  The  posten'or  manrln 
I*  abort,  and  forms  an  obtuse  angle  with  the  long  veotrally  inclined  Materia 
portion  of  the  cardinal  margin.  Cwdlnal  maigin  long,  itrongly  curved. 
^  Thelunulni.l«ig^aataiMWftfe,.iidwdldeaaedbyftd«i|dy  engtatftd  diarp 

I7be  omaiftentatioli  «M»  of  anmereo.  wiy  line  concentric  ribs,  which  are 
separated  by  linear,  sharp  int«rstio.^  ;  there  are  aboat  3  ribs  and  4  iJlteNtloee  to 
1mm  lu  height  near  the  ventral  maigin  j  «>me  of  the  ribs  die  out  in  att*rior  and 

^^^^  *•         *        i-^  Iwwever.  apbftiMtly  no 

rale  in  this  regard.  rj^—t-v  «w 

The  hinge  is  compoaed  ac  fcdlowi 

a.  Right  valee. 

1.  Antarior  Iftteiftl  teeth* 
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Thp  antorior  laterals  nro  vorf  rodiK-ivl  in  bize  ;  tliey  are  on  either  side  of  • 
deep,  trauTMKely  olongato  socket ;  the  ventral  oae,  Lai,  being  the  laigar,  tbs 
dfloal  one,  Lalll,  irnieli  bbmIIv  and  doaeto  fhesnteriMriDaigiii. 

S.  Cardinal  Ux\h. 

The  anterior  cardinal  tooth  C3a  is  thin,  lamellar,  rather  longer  than  CI  and 
■lightly  proNoUne ;  it  ii  wpKrated  hj  •  tidn  dit-Iike  eoeket  <m  ito  pMtario-(TeBtn]) 
■ide  from  a  Bmaller,  thin  lamellar  01,  which  i-^  jiist  jmrr^iptihlv  prosnclire  ;  nn 
ita  don&l  ride  is  a  broad  aod  deep  socket  behind  irUioh  there  is  a  strong  posterior 
oardinal  C3p ;  It  ii  Imiad  at  it*  baie,  sttnutai  trntwda  fha  ugext  ■trcmglr 
proswllMe,  the  apex  just  touohlag  C2B,aiiil  daaplf  Uftd;  •  aaep  f nnov  lapaiatoi 
it  from  the  strong  ligamental  nymphe. 

H.  I'o&terior  lateral  teeth. 

Tfaace  are  two  thin  elon»nto  piMOoliiM  poatafflor  btamdi  Lpl  tnd  Lpm 
■eparated  by  a  long  aUUlike  looket. 
b.  Le/t  Halve. 

I.  Anterior  lateral  teeth. 

There  is  only  one  antorinr  lateral  T.iTI,  which  is  slii^htly  opisthocline  and 
almoat  horitontal  i  it  is  strong,  high,  transversely  elongate,  having  a  deep  soekek 
on  ita  donal  side. 

2.  Cardinal  teeth. 

The  anterior  cardinal  C2a  ii  tbit»,  lamellar  and  slightly  prosocline,  having  on 
either  side  a  deep  socket ;  its  api  x  ii  joined  to  C2p,  whidll  !■  bmd  at  the  btae, 
gjj^fn— ♦■^  tOWMds  the  apes,  and  so  strongly  prosocline  that  it  lies  almost 
horisontally  ;  to!?etb  r  with  C2a  it  forms  an  tusymmetiioal  shaped  tooth,  tho 
■p«E  of  which  is  slightly  anteriorly  produced.  On  the  dond  aide  cf  0»p  ia  a  deep, 
hroad  aodiet  and  h*l»fa^  It,  almost  entirely  amalgamated  to  the  ligamental 
nymphe,  an  elongate  lamellar  tooth  G4p»  whioh  IB  flurred  apd  atnnglj  pvoaooliiie. 

S.  Fosierior  lateral  teeth. 

ThmiaonljaiadbiientarycloiigiilapoaterinliftaidlAnhsTin^  •  AallQir 

aocket  on  its  ventral  side. 

The  hinge  formula  is  thprofore.  as  follows  : 


Geological  occurrenCf. — 

Zone  of  MstUtu  nioobarioiu,  Singu. 

Zone  of  U^eoariia  met»mitguri$,  Binga. 

Zone  of  Cancellaria  martiniatta,  Minbu. 

Zone  of  Taracyathnt  Caeruleue,  Yeoaogyat. 

Zone  of  Area  thedbaldi,  Kama. 

Sona  of  FanUMp/lpedum  prototorttmam,^K!»mk, 

Zone  of  Pholas  orientaiis,  Thnycttnyo. 

Zone  of  Aricia  humerota,  Thayetmyo. 

Zone  oC  <y««rM  «rr«fMi» 'nine. 
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Bemarhn. — Xotwith<itnnding  its  rariablo  iBhpfl^  tbis  apecies  is  easily  dittill* 
guisbed  from  all  the  othen  by  its  fioa,  tbnid>liln  iibi«  whkh  nerer  attain  the 

OOUMMM  of  tbOH  of  UIJ  otbv  tpOOiM. 

Dione  protophilippinarum  is  one  of  the  most  common  species  in  the  Miooene 
of  Burma  ;  it  ranges  from  the  deepest  stiata  to  almost  the  top  of  the  aeries,  and 
specimens  from  the  sone  of  FaralMipipedam  proietortuotum  are  undiatinifaiahaUo 
from  fhose  of  the  sone  of  M^oeardia  ntetavutgaru. 

Amoiii»  the  living  species,  Bione  philipjiinarum,  Hani.,  from  the  Andamans 
seems  its  nearest  relative  ;  the  living  specimen  I  liave  under  examina(ion  has  an 
bidex  of  1*18,  and  it  leaaniUet  in  akajM  oiaetly  to  fiMrfl  speciiiMBB  of  tlie  aaine 
iadsx  ;  the  odIv  flifT^renoe  consists  in  tho  stronirer  ribs  of  the  Dione  ;  hilippinarum, 
hat  this  feature  would  be  quite  in  consistence  with  the  similar  feature  noticed  in 
MlMr  apfloiauna.  It  seemi  to  me  thcnlon  nnqioMtionaUe  tkat  this  ^eoiM  k  the 
disBot  dOMMidant  of  IHrnu  frU^^HI^piiMrmii^ 


4.  Genus:  TAPES,  Megerle. 
TaM  nOTOftlBAU,  spec  nov^  PI.  ZIII,  fifi.  1^  IS*,  18»  ISm, 

(a)  Eiiiht  TtUa  .  84-,  mm.  .  Ifi  nn.  .  lit 
W  Wt «!"     .  3i;  „      .  ir,  ,      .  Ml 

The  shell  is  transversely  elongate,  oUiptioal,  the  length  exceeding  tho  he  ight 
considerably,  the  index  L/tt  being  therefore  high ;  it  ia  inequilateral,  and  moder- 
atdy  inflated.  The  umbo  h  low,  depressed  slightly  in  front  of  the  middle,  ptoso- 
gyric.  The  pudal  rci;ion  is  elongate,  a  littip  accuminated;  the  siphonal  region 
longer  tlian  the  anterior  one,  produced  and  acoumioated.  The  anterior  margin  is 
MNinded  nlhar  long ;  the  Tentral  margin  is  nearly  atiaigbt»  strongly  toned  in  dotaal 
direction  at  its  anterior  end ;  the  posterior  mnr<»ia  is  short,  convex,  forming  an 
obtuse  angle  with  both  ventral  and  cardinal  margin.  .  The  cardinal  margin  is  veiy 
long,  angularly  hvofcen;  tho  anterior  portion  is  tho  shorter,  and  slightly  oonoare ; 

the  posterior  ia  lon;^,  straight,  and  strontjly  inclined  In  TMHtral  direction. 

An  obtuse,  indistinct  keel  runs  from  the  am1)o  towards  the  posterior  corner, 
baUnd  wtaibh  tha  mrflMie  is  stroag^  ineUned.  Tholannlai*  apparently  long,  but 
narrow  and  Ql^deftned. 

The  omMMototioB  consists  of  numerous,  strong  ooncontric  ribs,  separated  by 
de«p  faTvoir*li](e  intefsfloM.  The  ribs  are  verj  regxilar,  flatly  rounded^  and  cover 
the  whole  surface  uniformly,  taking  a  sharp  dorsal  turn  after  oroasing  tile  jMlintm 
)em1.  The  interstices  are  slightly  narrower  than  the  ribsi deeply  ooooava^ 

Oeoloffical  o«eurrenee,— 

IkiripoB  wkMnni,  IQimmbc^  Vb^atqn  jo^ 
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BeimrHf^lU  Ugh  index,  th'at  is  to  say,  itn  rory  eloogito  Aaf»  toffetlMir  vith 
tihe  strong  ecnflenirio  libe  teadily  distinguish  this  species. 

Only  two  casts  have  aome  under  examination,  and  their  generic  poeitloB  n%ht 
peodupt  be  qnaationed,  inasmuch  as  nothing  is  knomi  aboot  tbe  blngo^  and  as  an 

ornamentation,  as  described,  occurs  in  various  genera.  I  have,  however,  judging 
from  the  similarity  this  species  bears  to  some  speoios  belonging  to  Tape$,  referred  it 
totUsgann. 

Prom  cnmpartsnn  with  Tapet  lirala,  Phil.  Rp«>c.,  which  itihahits  the  Imlinn 
Ooean  and  the  Eastern  Seas,  I  think  that  this  speoies  is  the  nearest  relative  to  the 
UiooenoapeainMiii,  and  having  a  lugartiw  aadoomaiibib  thbfaatnittvoaUba 
qiitn  in  conmidanoe  viih  thn  obMrvatloii  made  in  othef  ipedaa. 


Qenna :  DOSINIA,  8oopoU. 
DoKKiA  nomjVT»nM%  spaa  nor..  PL  XIV,  Bgi.  1«  la»  li 


iMgdw       lUglW.  ThiakMH.  L^I- 

(1)  !B-,(P)M.  ahwB.  r  mm.  1-Oa 

(8)  *r,      >    W,  „  »,  ..  1^ 

<3)  IT-,      ,.          »  4,  •  im 


(IJUitralfiu 

iKiigth.  HtuU.  nietaMi  UH. 

(11     17  ,  BIB.  18  ,  BB.  t  V» 

(2)   i;-,  ,.  16-,  „  »  W« 

(»)  IS,  ,.  II.  „  •  w 

(4)   89-,  ..  t»,   ,  f  Ml 


The  shell  is  of  orbicular  shape,  length  and  height  bein^  nearly  the  same;  the 
index  L/H  is  therefore  very  small,  l  iMi  in  the  average ;  it  is  nearly  equilateral  and 
father'  flat.  The  umbo  la  pointed,  •troogly  pfoaogjrie  and  eHoatad  in  baa%  of  the 
middle  line.  The  pedal  region  is  short,  but  broadly  roundel,  thp  siphonal  one  short, 
broadly  acouminated.  Anterior,  ventral  and  posterior  margin  form  nearly  a  oom< 
pleta  elide ;  tbe  cardinal  nuuqgin  Is  angularly  broken ;  lha  Sorter  anterior  part, 
which  is  slightly  cnnoave,  forms  a  very  obtuse  angle  with  the  anterior  margin;  the 
longer,  slightly  oonvex  posterior  part  farms  a  sharp  obtose  angle  with  tbe  poateiior 
margin. 

The  lonob  la  Tei7  Buan,  eonetvs^  Mid  Will  defined    a  eharp  daaply  angraved 

Una. 

The  ornamentation  consists  of  numerous  narrow,  flat,  concentric  hbs  which  are 
aeparated  by  deeply  engraved  linear  interstiose,  there  being  about  flre  riba  and  atz 
interstices  to  1mm.  hoight  near  the  ventral  margin.  On  the  anterior  and  pngtcrior 
region  some  of  the  ribs  become  obsolete  and  die  out,  wliile  the  remaining  ones  are 
raised  into  Auf  lamelltB,  seperated  by  broad  interstioes. 

The  hinge  is  compaaed «a foUoiwa 

a.  Right  talve. 

1.  Anterior  lateral  teeth. 

Both  anterior  laterals  Lai  and  Lalll  aie  ol  the  aama  aiis^  very  mdinntaryi 
granular,  strongly  opisthocline  and  sasmBted  bf  a  ihort  ihallow  aoelwt. 
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S.  CtKliiial  «Nth. 

The  anterior  oardinU  tooth  CSft  fa  doM  to  «b9  aateHor  maigia*  iUii,  Iimelbr 

and  stror^'ly  opisthrK-line  ;  it  is  separated  by  a  narro^v  slit-lik»  lOckat  flOm  01 1 
tbia  tooth  i»  sicuiiar  in  shape  to  C3a,  but  a  little  smaller  and  almost  parallel  to  it; 
on  postori or  aide  b  a  deep  ooeket  whkh  fa  follovad  ^  m  itrong  elongate,  biid 
tootb,  curved  and  proeodiae  ;  Miiiii  it  fa  ft  aaaaw  ftuRNr,  mipmUmg  it  from  the 
ligamental  oymphe. 

8.  Poaterior  lateral  teeth. 

There  arc  two  thin  lamellar  posterior  laterals  Lpl  and  LpIQ,  aapanted  hj 
rather  a  deep  socket  j  both  an  latbar  loiig«  and  atraqglj  pMaoaUna, 

Ko  1^  valfe  fa  known,  but  from  an  impresewo  «( the  hinge  of  the  light  valre 

iti  genera]  compnsition  oati  be  jodged  With  great  aoooiaflf. 

1.  Anterior  lateral  teeth. 

There  fa  only  one  bleial  toofli  lall  doae  to  the  aateiior  Mirgfai  j  moit  po* 
hably  it  was  very  small,  but  still  stron-^er  than  the  teeth  of  the  ligbt  TalTfl^  OOOU 
pleased  in  dorso-Tentral  direction,  and  opisthocline. 

9.  Cardinal  teetli. 

'Ilie  ante  rior  cardinal  tooth  C2a  must  have  been  very  thin,  hmrllar,  and 
opistbocliae)  baring  a  deep  socket  on  either  aide ;  it  is  very  probable  that  it  was 
joined  «ith  its  apes  to  C2p  ;  thfa  tooth  was  apparently  mther  atrong,  brood  at  the 
base,  attenoated  towards  the  apex,  and  strongly  prosocliae,  forming  most  probably 
a  A-shaped  onsymmetncal  tooth  with  C2a,  the  apex  of  whioh  was  not  anteriorly 
drawn  ;  on  the  dorsal  dde  of  Oip  was  a  deep  ooeket,  and  hridnd  probably  a  thio, 
elongate  and  lamellar  C  Ip,  which  was  cur?r>d  and  itoong^j  praaocihieb  ludiaiBtttaij 
and  almo<it  amalgamated  to  the  ligameotal  nymphe. 

S.  Posterior  lateral  teeth. 

ThoMWaa  probably  oolj  a  Hoi^poaterioirktaBdLpn  of  ihm  eto^fato  abapob 

red  and  •^tror-ply  prosocline. 
The  hinge  formula  is  therefore— 


Risht  valve  Xo.  (Ill)  :  I 
Left  valve   La.  II 


Lp.  (lU):  (I). 


C.  ta  :  1  :  Sp  : 
0.    :  2a  i  Sp    :  (4p)  L^.  '  (II).' 

The  lignmental  groove  is  long  and  deep.  Muonlar  impwailona  •maU.  illp 
defined ;  pallial  sinus  apparently  very  shallow. 

Tert  thin,  meaanzing  0*95  mm.  and  nnder  in  fliiokiwaa. 
Qetlogical  oecurrenee.— 

Zone  of  JParaUelipifedum  pnMcrtuotum,  Kama. 

ZoDB  of  Ariatm  JiMirom,  Thayetmyo. 

Zone  of  Ofiitrea  enfcmt,  Fiiome. 

Bemarln. -^Jn  its  shape  JDoiinia  protnJuvettUU  resembles  somewhat  to  Dione 
dttts  MO.  but  a  comparison  of  both  species  shows  that,  in  the  first  species,  thevcntro- 
poaterfor  margin  onrrea  modi  more  in  dorsal  diieotion  than  in  the  latter ;  In  IMoae 
dcciiOMtbe  poatetior  part  of  the  eacdinal  mnii^fa  thereloce  much  longer,  and 
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raaoheB  further  doirn  tban  in  Bonnia  protojuveuUU.  The  umbo  of  tUt  flpeoNi  it 
also  mach  more  anteriwly  corred  than  in  DioM  dubiota,  but  the  chief  diatiogidahin; 
feature  is  the  diOerenoe  of  the  ornameotation.  In  Dione  dubioia  there  are  strong 
FMmded  oonceiitrio  libl,  aeparated  hj  broad  intonticce,  in  Dorinia  protofitvetiUit 
wo  have  fine  (l:it  ribs,  separated  hy  linear  intentiMa*  and  raised  into  sharp  lamellic 
at  the  anterior  and  posterior  euU,  a  feature  wUoh  is  not  developed  in  any  other 
apaoieiy  thus  tonniiig  a  good  oharaoier,  by  wfaioh  it  may  be  disoemai  from  th«  otbeta. 

Tban  an  two  lining  spi-cies,  Dosinia  jucenilit  and  Doiiuia  lnmin  i'a,hn{\i 
living  at  the  FUlippine  Islands,  which  can  be  compared  to  the  Miocene  species;  in 
fact  it  seems  to  me  yvrj  diliictdt  to  give  a  jhflnHe  opi  oioD  whieli  of  theao  two  la  doaef 
related  to  the  fossil  one,  without  having  spccimon^!  for  comparison>  To  judge  fnun 
the  deeoriptioB  Doajnia  juven  Hit  seems  to  attain  a  larger  size  and  has  a  more  massive 
shell  tban  the  ]Ii9oeno  species ;  this  fsature  would  be  quite  in  barmony  witb  the 
observations  made  in  other  species;  on  the  other  band,  Dotlnia  ^aminafa  beam  anoh  a 
stron£»  resorablance  with  regard  to  the  shape  of  the  >^bel!  and  the  characters  of  the 
ornamenUklion  tliat  it  is  difficult  to  express  the  notion  that  it  is  the  closest  relative 
to  the  HieoaM  apeoies. 

I  think  it  tberef ore  bett<T  to  describe  it  under  a  new  name,  rememVer'n^j;  always 
that  Doritttm  jwntUit  is,  if  not  identical,  most  probably  its  direct  descendant. 

Doslaie  jtrole/aeswAti  qppnnntlj  rapnaenta  a  ^pe  wbicib  ia  estinet  amcMig  the 
pnaent  (anna  of  tbe  KwSafl  Ocean. 

FkmOj:  iSLLINajB^  BtolioBka. 
1.  Genni:  TBLLIVA.  Iinn<. 

The  genui  TrfliM  comprises  tacb  a  large  number  of  widely  diffsrent  apeoiea 

tbat  its  subdivision  has  been  a  lon^'  felt  necessity.  The  various  snb-genera  adopted 
by  zoologists  may  be  Very  ttseful  when  dealing  with  the  living  species,  but  when 
it  oomes  to  fossil  ones,  one  is  generally  at  a  loss  how  to  apply  those  names.  £vea 
if  tbe  binge  is  well  preserved,  I  think  its  smallness  is  a  great  dfnwbaek  againal  tbe 
exhibition  of  distinguishing  features.  It  would  certainly  be  very  useful  if  a  eiilioal 
study  of  the  binges  of  living  and  Tertiary  TelUuida  would  rome  forward.  • 

On  tbe  foUowfng  pagsa  aeren  apacfaa  belonging  to  this  genua  bare  iMen 

dccribf-il,  but  it  is  unqufstionable  that  there  arc  at  lea^t  Uxo  more  species  as  is 
iitdicated  by  fragmeots  which  are  too  ill-preserved  to  be  described,  but  which  could 
not  be  Indnded  in  any  of  tbe  determinated  speeiea. 

Tbcs.0  seven  species  roprescnt  at  least  five  aub-genera;  so  widelv  do  they  differ 
from  each  other  with  regard  to  tbe  oharaoters  of  the  shell.  They  oan  be  easily 
distingoisbed  as  followi : — 

A.  Sbvll  ioeqailatertL 
(a)  SUtU  inequivBlTe. 

(a^  Very  ine^uinlvs,  oeaMttsd  wUk  ■  atroug  rokl  on  tbe  Miihaaal  ttgioa. 


«1«  FAUNA  OP  THE  MIOCENB  BEDS  OP  BURMA. 

1.  T»Uuu  {MtUi)  frimmi,  ifiM.  •e?. 
(N)  nightly  inaqairalTC,  witiiwifc  •  firttiitr  tM,  iMl  ariMw. 

SImII  eqairalTC. 
(m)  Shell  tnuHfWMiy  ml,  b4iB  L/B  Mgh. 

a.  mW—  fnlumiUa,  tgm.  mot. 
(M)  «Nn  tringilw.- 

B.  &hM  Hightlj  incqnilatml. 

i.  r«{/>i»a  [Ptflhia)  fOitm,  Swm. 
(i)  SutlMa  oovercd  with  (harp  ooaoMtrio  riU. 

(m)  Ribs  niMd  wui  shftrp  kt  their  extremitia*  anfy,  ftUiotba  aiMUb 

C  2UMm  {TtUiMlU)  iiUi,  Nortiiaff. 
(U)  BibniNa saa abvp  tbmtlmrt. 

7.  Tttlina  (TelHnella)  fteudoMlli,  spec.  dot. 

Out  of  thege  wren  speoiea  only  one,  TtUma  Joliae«a,  Hmtc,  ia  identioal  with 
thespeoiwatiheaaBeiiaaiembaUtingtihttlndlakOiMaii;  all  tlw  oUmi  TepnMBfc 
ntinot  ^ypat.  Oee  of  them,  TelUtta  grimeti,  bat  appaxentlj  no  living  relative^ Imt 
Mema  to  hm  a  great  similarity  with  T«Uitia  timmata,  htm.,  from  the  Faria  Booeoe. 
The  nmainlng  fire  speciea,  Tellino  proioHriaiulat  T«Uina  ftatoetutdido,  TOttno 
M^«re»tt  T«tttea  kilii,  TelUita  ptUOiai,  ua  dONljr  Nblai  to  apfldM  iiiliaUtii« 
•I  pteMiBt  Um  Baatom  8««a. 


TixuxA.  (Ham)  Okimii,'  afeo.  aat^  PI.  TSV,  4ga,  ^      5,  a4. 8,  «4. 


MunFBnaim. 

^iMlli.    H«ight.    VH.  tniitk.     E«||bt.  L/H. 

(I)  88 .  .  •»-,  W«  I 
Ike  ahdl  ia  iaeqaiTslTe,  inegalarly  triangnlar  in  ahape,  very  inequilateral 
although  heig>!t  and  Ion ^'th  do  not  much  differ  ;  moderately  inflated.  Tlie  umbo 
ia  pointed,  strongly  depressed,  and  prosogy  ric.  Pedal  region  broad,  rounded ;  siphonal 
ragion  aoounrhat  eontraetad,  tnmeated.  Tha  anterior  part  of  the  oardiaal  maigin 
is  straight  and  paaaos  jraduftlly  into  the  broadly  rounded  anterior  margin,  which  in  its 
(am  paaaea  giadnally  into  the  obliijue  ventnl  margin ;  the  posterior  margin  ia 
obliqiMi,  dasply  nnnated  and  paaan  gradnally  into  iha  poatador  |iOTt  of  fha  oodiiwl 
margin,  while  it  forms  a  rounded  comor  with  the  ventral  mnrgin.  Cardinal  margin 
of  the  right  valTO  atrongly  curved.  A  brood,  somewhat  ilattened  fold  runs  from  the 
aaibo  towazda  tba  poaterior  cofaor,  In  flmiit  of  wkbA  ttan  ii  a  koaiL  bat  dhaHov 
daprearioB*  whila  a  aanow  and  deep  eoa  aooomjaiuaa  il  on  the  pootaior  aide^  On 

*  I  iMmU  thU  tfnm  ia  mj  \*U  Uarotod  eolUgrn  M».  QH—b wtofcasiSiSt  MS 
■I  Tlwy<tsvo>      *^  t^ti  to  i*-mBiiM  Uu  Kaau  thakt. 
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Rislit  valve  La.  O.  i  C.  3a :  1 
Left  valve   La.  O.  C.  2a 


the  left  valve  tlw nrOM  takes  place,  tliat  is  to  ^&y,  abroad  and  deep  depresiion  runs 
from  the  umbo  towards  the  posterior  oocaer,  which  is  aooompauied  on  either  lide 
by  a  strong  keel.  A  gaping  of  His  tbItm  »  fhos  effiwtiiallj  prevented.  There  is 
no  lunula,  but  the  anterior  region  is  slightly  oonoave  towards  the  umbo.  There  it 
00  onuunentaUoD,  except  namerous  fiae^  ooooeatrio  strin  of  growth,  wbleli  am 
vary  doady  aet  and  of  vhieli  flaer  and  ooaieer  onei  altemate  irregularly. 

In  tiie  right  valve  there  are  two  small,  ludimentory  cardinal  teeth  just  below 
thanmbo,  separated  by  a  small  socket ;  immediatly  behind  the  posterior  tooth  follows 
the  partly  internal,  ligamental  groove;  there  are  also  two  rudimentary  posterior 
latenli  with  a  shallow  socket  between.  Tbe  interpretation  of  the  hinge  is  not  easy* 
the  posterior  laterals  in  the  riijht  valve  are  iinquestionalily  Lpl  and  III,  tbc  two 
cardinal  might  he  conudered  as  C3a  and  C3p  ;  this  would  correspond  to  C2a  in 
the  left  valve ;  the  hinge  fomnla  would  therefore  he— 

Lp.  I  :  ni. 
Lp.  II. 

ICmenlar  soars  very  iadistinet,  hut  the  anterior  very  long  ;  pallial  impression 
all  marked. 

Test  very  delicate,  varying  from  0*68  to  0*75  mm.  in  thickness ;  owing  to  this 
thin  test,  concentric  irregular  wrinkles  and  folds  marking  different  stages  of  growth 
are  always  well  marked  on  osstSi 

&tolegical  occurrence . — 

Zone  of  Mytilut  nicobarieiUt  Bingn. 
Zone  of  MHoeardUt  metmndgari*,  Sinfo. 

Zone  of  Area  theobaldi,  Kama. 

Zone  of  FaraUelipipedwn  p'oMoriuotum,  Kama. 

Zone  of  PAolat  oritnMii,  Thavetmyo. 

Zone  of  Jricia  kumerota,  Thayetmya 

Zone  of  CytKerta  erycina,  Prome. 

i7emar/<r«.— This  speeiea  is  easily.  reoog&iiaUe  by  the  irregular*  corionalj  dis' 
toned  sha{>e  and  the  broad  folda  on  the  posterior  region  ;  both  fBatores  are  so 
ebaraoteristic,  that  even  frai^ments  are  easily  recognised. 

No  similar  spcie^i  has  liitli>'rto  boen  described  either  from  India  or  Java,  hut 
from  Nia»,'  Koettger  has  described  under  tbe  name  of  Tellina  {JJelii)  niaie,$tu,  a 
speeiea  the  genenl  ehape  of  whioh  naika  it  a  rdativeof  Tellina  {Jlelit)  grimtiL 
Tbe  Sumatrnn  spm-iM  are,  ho(vever,  very  ill-preserved,  and  1  would  besitato  to 
express  sueli  a  definite  opinion  with  regard  to  generic  position  and  relatives  as 
BoBtlger  doea,heeaine  he  has  BotioeA  neither  tbe  hinge  nor  the  paDiil  impnHioB; 
It  eocran  to  me  tb^t  under  these  circumstances  the  position  atttilmted  to  tiMae 
rather  ffagmentary  specimens  is  not  so  absolutely  certain. 

With  ii^rd  to  the  Burma  speeimens  I  am  in  fset  nearly  in  tbe  same  doubt  as 
to  the  generic  pj»»ition  ;  altbou>rh  the  specinipiis  nro.  so  well  presorvcil,  certain  im- 
poitaut  features  i^nild  not  be  observed  with  the  deeirable  correctness ;  none  of 
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th«  speciowiM  under  •nadmiUdB  ahow  the  palUal  impfearfon  well  naricwl ;  If 

I  oorreotly  interpret  the  traces  left  by  one  of  the  casts  from  the  zone  of  Meiocardia 
nutomidifarit,  the  p»Uial  line  WM  deeply  Binuated.  but  it  is  quite  possibk  that 
these  miiln  axe  onlj  an  aoddental  combination  of  some  cracks  in  the  ahelt,  as 
none  of  the  otliera,  amongst  which  there  is  a  fine  cast  from  YenangTat,  exhibit  this 
fontiire.  The  character  of  the  hinge  indiiatoK  the  genus  2'ellina,  and  although 
the  question  of  a  siauated  or  entire  pallial  line  must  remain  in  abryanoe,  the  other 
features  are  in  Imrotx  oi  the  supposed  generio  poaition. 

I  may,  however,  mention  that  there  arc  certain  species  belonging  to  the  genus 
Jjuetna  likeX.  tinuoia,  Dun.,  and  others  which  hare  a  somewhat  similar  shell;  as  the 
ehsnoten  of  th«  hinge  vonld  not  antflrelj  be  agdnak  eidi  an  MaumpUoa,  tUa 
species  should  rank  among  the  Imi»m  it  ita  pftUtal  impnaaioo  alwald  be  fovnd  to 
be  entire  and  not  sinuated. 

2MUmi  (,Heti$)  grlmeti  lepmeiniB  oaqoeatioBahly  •  type  extiaet  anoof 
the  fauna  of  the  Indian  Ocean,  as  I  have  not  been  able  to  discover  any  similar 
apeoiek  On  the  other  baud  TeUina  timtata,  Lam.,  from  the  Eocene  of  Faria  seems 
ft  vesy  flioae  raladTa. 

TKLUKA  IWSOUKUXVIA,  WffOO.  DOT.,  PI.  XV,  figs.  l,a-6,  2,  O'f. 

UmMnaam. 

LcBgtt.     Bright  IflL 
{!>  tKaiii..  I»Ohm..  1-ia 

It)  sn  •  .  i»r  ,  .  I'M 

The  shell  is  slightly  inequi  valve,  nearly  orbicular  in  shape,  the  length  being 
stfU  alighfly  in  excess  of  the  height,  index  L/H  small ;  it  is  reiy  lat  and  aab< 
equilateral.    The  umbo  is  low,  pointed,  situatod  behind  the  middle  line. 

The  pedal  region  is  broadly  lonnded,  the  siphonal  ono  considurabiy  shorter, 
aeoaninated.  The  anfagiog  maigin  isroaiided  andpaaBsa  gradually  intotiie  rtronj^y 

convex,  ventral  margin  which  at  its  posterior  end  is  tiirnod  in  doirsal  direction, 
forming  a  sharp  angle  with  the  posterior  margin.  The  cardinal  margin  is  long, 
aagnlairiy  broken ;  the  straight  anteito  portioa  vhioh  is  the  longer,  is  Tentnlly 
inolined  and  passes  gradually  into  x\w  .intprior  margin  ;  tho  shorter  posterior  portion 
which  is  also  ventrally  inclined,  forma  so  obtuse  an  angle  with  the  slightly  convex 
posterior  margin,  that  both  appear  Idly  to  be  merged  into  eaeh  other. 

An  ohtiisi',  liut  still  wcllmarkiHl  keel  nms  from  tho  umbo  towards  the  posterior 
eocner,  the  surr^ce  dropping  slightly  behind  it. 

SDi&ee  aiqpears  to  be  perfectly  smooth ;  there  an  onfy  nrnnenms,  reiy  fine 
eoDcentric  striee  of  gronib,  which  are  crossed  bj  eizoeedingly  fine  radiating  stite 
which  we,  howerer,  only  viable  thioogh  a  magni^ing  lam  and  under  favoaialklB 
of  pnaeirvation. 
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Seen  from  above  the  shell  appears  to  be  slightly  twfaML  j  on  the  anterior  ddo 

tho  cardinal  marcfin  of  the  left  valyo  is  slifjhtly  bent  in  an  .--liko  manner  overla]n|iiQg 
to  the  right ;  on  the  posterior  side  both  valves  are  slightly  bent  to  the  right. 
Otolofiotd  oatfiiWHwa. 

Zone  of  ParaUdipipeclum  prototortwtttmt  Eaum* 
Zone  of  Arot  theobaldi,  Kama. 

Stmarih—Htia  tpeoiai  fa  flMilj  (IktiBgidaliBd  hy  its  flat,  oriiionlw  ibdl  hxHag 
a  siphonal  region  whioh  h  shorter  HiuL  Hie  pedal  e&e,  r^r.  1  ]>y  the  emeotlineia  of 
the  turfaoe  exhibiting  only  rery  ddimafo  ndial  and  eonoentrio  strin. 

Profossor  liartiii  hea  deawibed  tereml  apeoiea  tma  Java,  wbioh  nam  to  lam  » 
ckwe  similarity  to  the  speoiiis  here  desoribcd ;  unfortunately  the  figures  are  not  very 
distinct  ones,  and  I  am  unable  to  say  whioh  of  both,  Miiiut  {Argapagia)  dyki  «r 
THtina  rotwdo,  is  the  nearer  zdatiTe. 

Among  the  living  spedMb  Tellitia  ttriatpla,  Lam.,  wliieh  iahlhiti  the  sea  of 
the  Philippine  Islands,  agrees  80  well  with  regard  to  shape  and  ornamentation  that 
I  feel  iaolinud  to  consider  it  as  identical  with  the  Miocene  species.  As,  however, 
Mtttut  sfrM/K/a  appears  to  attain  a  brger  aiM,  aad  as  its  oniiiineniatfa»  ii  a 
coarser  one,  I  preferred  to  ili<itinj;uish  the  Miocene  species  by  a  neir  neme^  keeping 
in  mind  that  it  was  most  probably  the  ancestor  of  the  living  one. 

It  ia  Teij  pNibflibb  tbai  TelU»»  prottatriatuh  »pneeDt%  a  type  aitinet 
among  the  present  fauna  of  the  Indian  Ocean. 

TsLLlNit  raoTOCAMOiuv,  spoo.  nov.,  PL  XV.,  figs.  ^  a-b,  5,  a-b. 

MSISOBKKKRTS. 

Lwftk.        Hngkt  UtL 

Only  a  single  left  TBlTOb  and  two  fragBMiita  of  tiie  mnlMiDal  part  of  a  left  and 
ri^t  TalTe  have  come  under  examination. 

The  shell  is  transversely  oval,  a  little  triangular  in  shape,  the  length  being 
greatly  in  exoeH  ol  the  height,  utd  the  index  tiieieCoire  oonpatattTely  high,  it  ia 
rather  flat  and  tmj  inequlatecal.  Hhi  umbo  ii  low,  depnned,  dtaated  behind  the 
middle  line. 

The  pedal  ngkm  ia  Teiy  elongate,  slightly  aeeamiaated ;  the  siphoaal  region 

much  shorter,  accuTuiti.-i' ■  1  aiul  truno;kt«d. 

The  anterior  margin  is  shorty  rounded,  passing  gradually  into  the  long  straight 
ventral  margin ;  the  poeterlor  margin  ia  ahort,  almost  straiglit,  tarndng  an  obtnae 
angle  with  hoth  ventral  and  cardinal  margin.  The  cardinal  margin  is  angularly 
broken,  both  portions  forming  a  very  obtuse  angle ;  the  longer  anterior  portion  is 
iteaight,  slightly  ventrally  inclined,  passing  gradually  into  the  anterior  margin ;  the 
posterior  portion,  whioh  i»  a  little  shorter,  is  strongly  ventrally  inclined.  foRning  an 
obtuse  angle,  the  corner  of  which  is  rounded  off,  with  the  juMterior  margin. 

The  ornamentation  consists  of  numerous,  fine,  deeply  engraved  eonoentrio  lines, 
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separating  nanow  flat  strips,  or  bands,  wliioli,  though  being  homolqgoiu  to  eHm,  coold 
not  well  be  dasoribed  under  this  term. 

la  the  right  valve  there  is  a  strong  though  short  biM  tooth  underneath  the 
umbo  representing  CI,  having  on  either  si  le  a  deep  trianE^ular  socket ;  on  the 
doisal  ude  of  the  anterior  socket  there  is  a  small  oblique  tooth  C3a ;  the  laterals 
am  appuentlj'  rodliaenUiy  t  UI  b  elongate^  haviiig  a  ileep  kng  aoeket  on  it* 

dorsal  side  ;  Lpl  not  observed  but  apparently  present. 

In  the  le£t  valve  there  b  a  iio  e  biiid  anterior  tooth  representing  C2a,  having 

a  aoelcet  on  either  aide ;  oatliedoml  aide  oC  fliepoatedoiraoolMltlieiie  iaaraqr^dn 

obliqne  tooth  C2p.  The  laterala  are  km,  elongated.  The  hinge  funnila  woaUl 

timeEoie  be- 
night valve   La.    ;   1   I  C.   3a    :    1    :     i  Lp.  I : 
LaftTalTO    la.  n     |o.    :    Sa  :   2p  |Lp.  U 

FalBal  innfinaiioa  and  nraaeolar  aoaia  not  obaerfed.  IM  tliin,  meaanriBg 

0rS2  mm.  and  undef  in  tfaiokneH. 

Geological  occurrence. — 

Zone  of  JParaUelipipedum  prototort ttoium,  Kama. 

'  S&marit. — ^The  general  shape  of  the  shell,  having  an  extfemelf  long  pedal 
and  a  oomparativfily  short  siplioiial  ngioii,  togattcor  irith  the  flue  ooaesntrio  atiin 

nadily  distinguish  this  species. 

"With  regard  to  the  contrast  in  the  relative  size  of  the  pedal  and  siphonal  region 
it  might  be  compared  to  TtUiiia  prato$trial«la,  bat  this  apeeieB  is  easily  distinguished 
by  its  orhieular  shape  ;  it  may  also  be  said  thai  the  difFeri^nce  in  the  size  of  siphonal 
and  {jedal  region  offers  the  greatest  contrast  observed  in  any  of  the  species  here 
deaoiibed,  TViltea  (Metif)  grimni  pobapa  eicepted. 

Tellim  indifferena  whi(^li  mi^ht  at  the  firiit  glnnee  hear  some  relationship,  is 
easily  distinguished  by  its  triangular  shape,  having  the  umbo  nearly  terminal  and 
thenfora  an  extnoMily  abort  pedal  and  an  elangate  aipheoal  Teguni,  while  imAf 
the  opposite  takea  place  in  Tellinn  protocandida. 

Among  the  living  speoies  Tellina  candidi.  Lam.,  from  the  Chinese  Seas  is 
unquestionably  the  neaxeat  nbtfre;  this  speeiea  aa  well  aa  2V0jiM  gaMAaw  from 
the  same  region,  which  is  probably  only  a  variety,  exhibits  the  same  disproportion 
Ui 'tween  pedal  and  siphonal  region;  the  pedal  i^on  is  very  elongate,  rather  broad 
and  rounded  off  at  its  extremity ;  the  siphonal  region  is  very  short,  and  the  poeterior 
pottion  of  the  cardinal  margin  strongly  ventrally  inclined,  the  chief  difference  whieh 
I  oan  discover  between  Tellitia  Candida  and  the  Miocene  species,  judging  from  Reeve'a 
flgaiB  only,  as  I  have  no  specimens  for  comparison,  consists  in  the  anterior  portion 
of  the  eardinal  margin  being  nearly  paiaUd  to  tlw  TWitnl  nuHfin  in  the  living, 
and  Tentrally  inclined  in  the  fossil  species. 

fDiongh  different,  it  is  highly  probable  that  Tellina  eandidn  has  developed 
ftrom  the  Mlooane  TeUina  pntocamUda,  and  that  it  repreawita  a  type  extinct  among 
Aajpnaent  fauna  ol  the  Indian  Ooean. 
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TnxnA  vnanmnm,  ipee,  nor.,  FL  XT.,  fig.  8; 

TlKne  is  coljr  an  inlated  kftTshna  vluoh  Itaa  wrrai  for  the  dewsription ;  ths 
•bell  1b  elonjratoly  trian^lar  in  shape  tlioii^h  the  l.-nt^nli  h  not  greatly  in  exoeu  of 
the  height;  the  index  L/U  is  therefore  oomparatireljr  amall;  it  is  rather  inoqm* 
htanl  and  moderately  flat. 

The  Tunbo  is  low,  but  pointed  and  situated  so  far  forwards  that  it  is  nearly 
ienxdnaL  The  pedal  region  is  tbeiefore  very  short,  though  rather  broad,  the 
dpiunal  ngim  k  reiy  elongsteii  faioad  but  dightly  contracted  towards  iU  extremity. 

The  anterior  margin  is  shocli  rounded,  forming  an  angle  with  the  hmg  straight 
ventral  margin ;  the  posterior  mai^  is  broadly  rounded,  passint^  frradufdly  into 
Tcntral  and  cardinal  margin ;  the  cardinal  margin  is  rather  long,  augularly  broken^ 
bodi  puts  fonning  an  angle  of  about  90°;  the  anterior  ahetteir  parthm  ii  itnii^, 
strongly  inclined  in  rentral  direction,  passing  gradually  into  the  anterior  mar^n  ; 
the  posterior  longer  portion  is  straight,  moderately  inclined  in  ventral  diieotioao, 
jminig  gradoally  into  the  posterior  margin. 

The  surface  is  smooth  except  some  coaeoitEio  stria;  of  growth. 

The  hinge  consists  of  a  small,  deeply  bifld  anterior  tooth,  C2a,  separated  by 
a  deep  toolceit  bm.  a  small,  oblique,  huellar  tootti  Op.  Them  existed  n^iftsHaiOj 

Bolatfrals,  thouij;h  I  am  not  quite  sure  with  rft,'ard  to 'this  feature. 

Internal  featoros,  mosoaiar  soars,  paiUal  impression  not  observed.  Test  my 
thin,  measoring  not  mom  than  Or4/I  mm.  in  thiekness. 

Zone  of  Parallelipipetlum  prototortaotum,  Kama. 

Bemarks. — liy  the  absence  of  any  ornamentation  and  the  smooth  surface  this 
spedea  eoiiU  only  be  eompand  with  TtUbt*  pntoutrtat^  and  TttUma  pnloemtt- 
diJa  :  it  hnwcvor,  br  socn  that  witli  rpr;.inl  to  shape  both  species  differ  widely  ; 
in  Telllna  protocandida  the  umbo  lies  far  backwards,  the  pedal  region  is  therefore 
loDgertiianfheaDteriflr  OHM}  In  IVIfim  Miffereitt^  umbo  kaoekae  tDtbeaBteriar 
mai^n  that  it  is  nearly  terminal.  The  same  feature  applies  to  TeWm  jprttOtMa* 
tela,  which  in  addition  is  easily  distinguished  by  its  orfaiouhtr  shape. 

Tbe  only  living  relative  I  can  discover  is  Tdttiia  Manguiari*,  Chemn.,  from 
China.  In  this  species  the  contrast  between  the  comparative  size  of  the  siphoni^ 
and  pedal  region  is,  however,  not  so  stroriE^ly  developed  as  in  Tellinn  indifferent,  the 
pedal  region  is  a  little  longer  and  the  siphonal  one  a  little  more  accuminate  in 
TMima  triangtdaria  Vtanva.  TeUina  iHdifferfn$,  and  the  umbo  is  much  closer  to  the 
middle  in  the  living  than  in  the  fossil  species ;  those  featurt«  are  in  my  opinion 
enough  to  justify  a  speoi&s  separation;  in  fact  I  am  not  even  quite  sure  whether 
MUm  MM^afarjs  emld  be  oamntoed  m  •  deseeaidant  of  mffaa  M^gHnw 
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dioiightiNhttarbmiqaflilioiuiblr»l7P6wh^  oitt* 
Indian  Ooeen. 

TmJMA,  (FsiuaDA}  mumia.  Bam*  Ft.  ZIY,  flgB.  Sik 

XUfte/MteM,  liH%lli»«iHk«C4liaMMl«MM,n.III,ic.lL 
a)  «■•».  I'M        (1)  «-0n  .  arftan..  l-M 

m  «M  ,  .  m  •  .I'M 
The  ilwll  la  of  oMidflnto  link  Miiigiilirij  oral,  imioli  kngar  On  hanriiig 

thtn  fnre  a  larffe  index  L'H  ;  it  is  vrry  flat  and  nearly  equilateraL  (Dm  Umbo  is 
Tory  imall,  pointed,  slightly  in  front  of  the  middle  line.  The  pedal  ngion  is 
dongatad,  •  littla  attoniated  and  nondad,  fha  npbonail  lagion  ia  of  abooi  tba  nina 
(die,  but  BOOmminatcil.  Antf^rior  nLir<;in  rounded,  pr\5=in!.'  s^adually  into  the  stmi£^ht, 
long,  Tanbal  margin,  which  iu  its  turn  forms  a  sharp  angle  with  the  short,  postarior 
margin.  Candinal  margin  very  long,  angularly  brakait  the  po«terior  poiCioa  la 
alightly  Qonvex,  set  with  irregular,  lamellouti  thorns  and  jmses  gradually  into  thfi 
posterior  margin;  the  anterior  portion  is  straight,  rentxally  inclined  and  paaaea 
giadnally  into  the  anterior  margin.  A  aifaarp  keel  nma  htm  flw  vmlio  towaida  the 
poaterior  comer  which  is  thorcfnm  slightly  prodiMad;  lnaUnd  it  fli*  auiiMia  of  the 
abell  is  more  inclined  than  in  front  of  it 

The  ornamentation  is  very  monotonous,  consisting  chiefly  of  numerous  oonoentrio 
Bnesr  aMia  which  become  leas  regular  in  posterior  direction  and  entirely  disappear 
on  the  posterior  field,  where  they  are  rrplaowl  by  striiv  of  c'ri.wth.  Owinir  to  the 
worn  state  of  the  shell,  only  a  few  traces  of  the  punvtuat«  nuiius  are  seen  on  the 
pcaterior  field.  At  the  nmboiial  region  a  tew,  regular,  abang  eraoaotrio  wrinkles 

leparatcd  by  broad  intentioes,  and  liniitt-d  (o  the  region  in  front  of  the  loci  only, 
tie  to  be  seen ;  those  wrinkles  disappear  entirely  after  the  shell  has  reached  a 
MghtafaboatSmm.,  whenoeitbeeMMeBlaidjagBOotli.  Ibe  ahall  at  tha  nmlggio 
stage  must  therefore  have  jeifBoi  diSBBent  afipaanaea  finm  wMt  it  IooIm  idiaa  it  ia 
folly  grown  up. 

Hbe  lunge  eoodita  of  two  Teij  small  and  weak  eavdanal  teetit  halonr  ilia  umbo ; 

in  none  of  the  specimens  is  it  well  seen,  but  apparently  in  the  light  TalvB  tha 
anterior  one  was  coaaidecably  weaker  than  the  posterior  one.  I  ain  not  qvito  sine 
whether  I  am  right  in  intarpreting  these  teeth  aa  01  and  CSp ;  tbera  ia  alio  a  long 

and  narrow  anterior  Literal  socket,  with  a  thin  lamellar  anterior  lateral  beioir  % 
which  should  represent  Lai,  while  the  socket  corresponds  to  Lall;  there  an  QON 
tainly  no  posterior  laterals.   The  hinge  formula  would  therefore  be- 
Right  Take     Lft.    :    I  I C.   :     1   :    8p  i  Lp.  O. 

Left  valve        La.    II  :  |  C.    2a   ;     2p  :      |  Lp.  0. 

The  test  is  very  tbiu,  measuring  not  more  than  0  81  mm.  iu  thickness. 
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Choloffieal  occurrence. — 

Zone  of  Area  theobaUH,  Kama. 

Zone  of  JParalUlipipedum  prgtotartutvm,  JjODk. 

Zone  of  Fhola$  orientalit,  TIinyctolTOi 
Zone  of  Aricia  humerota,  Iha}  etmyo. 

£emarit«.— lliere  is  no  fossil  species  described  either  from  India  or  from  Java 
■Dd8iitiuitii,towldditUa8iieidwoaaldlM«ompKidl  inimlwr 
of  living  Tellince  ono  proves  itself  at  once  to  be  the  identical  spt  rics,  tn.,  Tellina 
{Pl^fUoda)  fotiaeea,  Eeere,  from  the  Philippine  Islanda.  The  general  shape  of 
botli  1*  ezaotljr  the  lame,  and  as  in  legnd  to  it>  aliape.  IWII»«  {Pkifllodu)  foliteta  u 
quits  unique  among  the  Lri^nus,  there  is  no  mistake  po^tsible. 

I  have  been  able  to  compare  a  speoimen  of  Tellina  {£hgllodii)  /oliaaea,  Heeve, 
from  ilM  Fhilippise  Istanda  with  the  ftaril  apeoimen,  and  Imtitt  oosfen  that  I  ma 
atmok  at  the  almost  absolute  identitj.  The  shape,  the  vrinkled  umbonal  region, 
the  ornamentation  of  the  posterior  fidd,  and  the  apinoae  donal  part  of  the  "nHnnl 
margin  were  exactly  the  same. 

It  mnat»  hofVtTer,  be  atatod  that  aa  the  fMl  veriimBi  Mifpm^ 
ablv  worn,  only  very  faint  frac«9  of  the  punctuate  radire  on  the  posterior  fieU, 
which  apparently  looked  smooth,  could  be  discovered ;  the  lamellous  spinea  on  the 
poatorior  part  of  ih«  oaidinal  maigin  oonld  alao  1m  tnoed,  iiioa^  onring  to 
thair  fragile  nature  only  tracos  t<  mained. 

Keere's  %are  gires  all  those  features  in  a  somewhat  exaggerated  ynj ;  at  leaat 
flM  apommea  I  hsTO  under  exarainatian  ahowa  tmly  kkj  deHoato  itriaa  and  apinaa 
hfVO  meanaao  atvongly  developed  as  in  Reeve's  fi^nre. 

tt  ia^lioaraTai^  qvite  poaaible  that  in  some  of  the  living  specimens  these  characters 
inoga  atnagly  devdoped  tiiu  in  oChfliak  and  it 
Btih  IflM  ao  in  the  lUooene  fhanin  tiw  UTing  apadM^ 

Tkluxa  (Tbluvella)  hilli,'  Nootling,  PI.  XIV,  figs,  7,  a-d,  8,  a-d. 

XXVIl,  Tt  I, »  la.  |L  III.  S-aik 
MaasaaaMaxT!!. 

(•)  Bight  n4T«  (t)  h'tt  nln, 

Lrugib.        Htight.      UR.               L.'Cb-<':i.        VingU.  L/B, 

(1)  SfrSBB.  .   ai-anua.  .   »71           (1)    HSOmm.  .    24  4mm..  2-S« 

W          t.   .  ll*a  w   .  M»         (S)           n    ■   l»u  ..    .  1I.S8 

(!)  W8        •  1*^  .    •  200 

The  iheO  ia  tnmveiBely  triangular  in  ahape,  stnniKly  eloiigated  in  antero-Iatend 

direction,  Ihr  lonLcth  exceeding  the  height  cotisiilerably ;  the  inrlex  L/If  is  there- 
fore rather  high ;  although  reij  frequent,  complete  valves  are  owing  to  the  aiae 
and  the  delioBC7  of  tlie  akell  nOer  mej  maaaacamenta  ol  oo^  a  Urn  ooold  theno- 
fon  be  taken,  but  tbey  aeena  to  pcore  that  the  ahape  ii  rtxf  variabk^  inaaBmoli 

M  aooofl^Dg  to  the  above  figures  the  variation  formula  would  bt^  rar.  86  1 
'  IMiMMdt*ll».aaiii|.liitoC«wtnMr«irMiHB<nM,  *** 
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This  »  10  to  the  laigest  ubplitndd  of  -vuifttioii  reooded  of  any  spociM  Imo 

dMcribed,  and  as  I  selected  only  perfectly  pro^rrod  specimeiu  these  figures  are 
vnobjootionable.  Ihu  gnat  tendsiuqr  o£  Tariatioa  is  also  immietakabljr  axpieiced 
bflia  shape;  thm  aitt  not  two  tpeoiiiifliia  ifUob  are  ezaofly  allktt. 

The  shell  is  slightly  ineqiuvalve,  inasmuch  as  the  loft  Talve  is  more  ioflated 
than  the  right  one,  which  is  rather  flat;  it  further  seems  that  the  posterior 
extremity  of  the  right  valve  ia  slightly  twisted,  while  it  is  straight  lu  the  left 
▼aire. 

Ibeiunbo  is  very  low,  doprcssod,  situatwl  nearly  in  the  middle. 
The  pedal  region  is  long,  acoaminated,  the  siphonal  region  slightly  longer, 
■tnmgly  aeenmiiuited. 

Anterior  and  ventral  margin  form  a  long  flat  curve,  whtpfi  is  slightly  dunatad 
at  the  posterior  end ;  the  posterior  margin  is  very  short,  slightly  rounded,  oblique, 
fonniiig  a  diarp  angle  witii  the  Tentral  nuurgin.  Cardinal  mai|^ii  Tory  long, 
anfruhirly  broken;  Uie  anterior  ix)rfi;in whirli  is  thn  shortor  is  strongly  inclined  in 
ventral  direotion,  forming  a  vciy  pointed  angle  with  the  anterior  maigiuj  the 
pOBterifflf  portion  wbieh  ia  slightly  longer,  but  equally  strongly  indined  in  ventral 
dirootion,  forms  an  obtuso  an^le  with  the  posterior  margin. 

On  the  pedal  region  a  strong  abaip  iuel  aot  with  laiaed  lamellsc  runs  from 
the  umbo  towards  the  junction  of  anterior  and  «\aidfwa1  margin ;  on  the  siphonal 
r^ion  there  are  three  siuiilitr,  laiu>-lluus  ki^cls  running  from  the  umbo  towards 
the  posterior  niari,'in,  varjint,'  in  their  development  somewhat  on  both  valves; 
on  the  right  v&lve  the  most  ventral  keol  runs  from  the  umbo  towards  the  posterior 
OQCDor,  lunriag  on  its  central  (anterior)  side  a  broad  shallow  depression  sinoating 
the  ventral  mar^n ;  on  its  dorsal  side  is  a  shaqi  fiirnw ,  followed  by  a  second 
keol  of  smaller  strength,  running  from  the  umbo  towards  the  middle  of  the 
posterior  maig^  foUowed  bj  a  deep  broad  furrow,  which  beaia  on  its  donal  nda 
a  Btroni^lv  lamellous  kod  rmuiing  from  the  tnabo  towards  the  janotfan  of  posterior 
and  cardinal  margin. 

On  the  left  valve  the  arrangement  of  the  tiuee  keeh  is  very  mnoh  the  same, 
the  ventral  keel  running  towards  the  jiostorior  OOraflTy  the  median  ono  towards 
the  middle  of  the  posterior  maigin,  the  dorsal  one  towaida  the  juucUon  of  postarior 
and  cflidinal  maighL  The  median  keel  is,  howvrer,  Toiy  weak^  and  the  fnrnnr 
separating  it  from  the  ventral  one  very  sharp  and  deep,  while  it  is  a  jKinitcd  }>y 
a  linear  farrow  from  the  broad,  roonded,  donal  kad  set  on  ita  dacsal  edge  with 
shi^  lamelhe. 

On  the  central  part  of  the  shell  the  ornamentatkin  consists  of  numorooa, 
narrow,  flat,  coTXvntrio  ribs,  separated  b,^  deeply  engraved  linear  in ferstioes.  In 
anterior  as  well  as  iu  posterior  direction,  these  ribs  become  thinner,  the  interstices 
broader,  till  at  last  on  the  keda  tiio  riba  are  raised  into  duurp  soalj  lameOte ; 
some  of  tlie  rilw  may  die  out  Iwforo  they  reach  tbo  keel,  sometimes  they  nnifo  in 
one  scale  on  the  keel;  having  crossed  the  anterior  keel  the  ribs  are  reduced 
%  to  ilne  sharp  oooMutrio  lines  rumiiig  paralld  to  the  eaidhul  maigiu;  on  oms- 
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dbaotkm  lod  appear  u  divp  Hues  between,  and  m  nSaai  malj  hmdto  m  tbe 
1Mb. 

In  the  right  valve  thete  is  a  imaU  bifid  tooth  below  the  umbo  CI  and  ia 
front  flf  H  ft  nmilar  anall  tootli  08* ;  thece  v  am  dongstod  antsrior  latonl  lal 
baving  a  deep  socket  on  its  dorsal  sido  for  tho  insertion  <l(  Lall^  ud  Ilun  11  a 
gimilar  poaUriar  latonl  Lpl  with  a  deep  sooket  on  it*  side. 

In  (he  left  TalTe  time  is  a  larger  bifid  tooth  02a  belcnr  the  tuubo  hsnng 
•  deep  s'X'kt-t  on  either  sido ;  on  the  dorsal  ride  of  tho  posterior  socket  there  is  a 
very  nidimeotaijr  lunellar  tooth  Qijf.  Anteiior  and  poakrior  latenla  eknagated 
but  low.  ^ 

Xhe  hiage  fomnila  is  tlMreCora:— 

Bil^t  T.ilve  l.a.  :    I  1  C.  3a  :  1  :    |  Lp.  I  : 
Left  Talyo   La.  II      J  C.  :  2a  :  2p  j  Lp.  II 

Pallial  impwaahm  and  nraaeahur  aoan  not  obaarred*  tberefoM  appazently  only 
diglrlfyiiualted. 

thin,  measurini;  between  1*3  and  1*4  nun.  in  tluo]peaa. 

Oeohgical  occurrence.'^ 

Zone  o(  ISmMftorfa  uwftiMiamm,  lanbn. 

Zone  of  I'nract/alhut  CaenilfM,  Teiiaag]Wt< 

Zone  of  Area  theobaldi^  Kama. 

Zone  of  PtiraiMtpiftittM  froM»rtm9mMt  Kama. 

Zone  of  Phiilas  orientalii,  Tliayotm^. 
Zone  of  Aricia  humerota,  Tliayetmyo. 

BmmtIi*. — ^The  elongated  shaiw  together  with  the  ornamoiiution  of  the  but. 
ftee  readily  dirtinguiBh  this  apeoiea  from  any  othna. 

As  alreaily  pointwl  out  in  my  provious  memoir,  Tellina  {Tellinella)  hilU 
bears  a  great  similarity  to  Sowerby's  Tellina  exarata;  as,  however,  Soweriij 
himaelf  edmUa  that  eontaury  to  nsual  custom,  the  atnfaoe  of  the  dull  has  been 

completod  by  the  draftsman,  it  is  impowilili-  to  say  liow  many  of  the  characters  of 
the  figure  are  natural  and  how  many  have  to  be  attributed  to  the  lithographer'e 
■kill;  I  refindn  therefore  from  farther  oonolnaiona,  which  woald  be  of  no  valae. 

Under  tlic  nanio  of  Tellina  {TdlinfUa)  verhecki,  Bocttger  describes  a  species 
from  Bumatra,  which  is  probably  olosely  allied  if  not  identical  with  the  species 
ban  deanlhed.  Bcattger  atatea,  however,  that  it  ia  devoid  of  an  anterior  keel 
and  oomparea  it,  therefore,  with  two  speoics,  T.  roilrali*,  lam.,  and  T,  pteudo- 
roHeiM*,  d'Areh.,  from  the  IVench  Eocene.  I  must  oonfoss  that  I  cannot  agree  with 
rwHaaaor  Boettger  in  this  regard ;  both  species  eeem  to  me,  at  least  as  I  am  able  to 
Judge  from  the  figures,  oonsiderably  different  from  theSumatran  spedee;  with 
lagard  to  the  anterior  keel  the  qnesfinti  mii,'lit  be  raised  whether  it.s  absence  ia 
not  perhaps  accidental,  owing  to  the  state  of  preservation ;  if  this  opinion  should 
prove  correct,  Tellina  (TOtinMa)  kilU  would  be  Ideatioat  with  TtOim  (TtUbulU) 
terbecki,  but  if  the  anterior  keel  would  mJlf  he  abaant  it  would  turn  a  veiy 
good  distinguishing  feature. 
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It  may  also  be  questioned  wlittlicr  Tdlina  {Tellinella)  mmatrana,  Bcstt, 
is  really  specifically  difFerent  from  the  above-named  species ;  in  fact  I  rather  think 
that  the  diSerenoea  on  which  Boettgor  separates  tl)is  speoies  are  chiefly  due  to 
iheateteoC  praiamitioa;  Cbatibe  nse  of  the  index  LfK  alMW  ia  not  Bafll«iant 
for  a  specific  separation  has  been  repeatedly  domonstrated. 

It  is,  thenfote,  beyond  any  doubt  that  Tellma  iTellintlla)  killi  exhibits  a 
gtMt  ainiilMitjr  iotwo  •peoisa  Inim  fheloww  ud  Middle  IfiooeM  of  BninatM*  ' 

irliich  are  pro^inVi^v  idontical  among  themsolres. 

Witli  regard  to  the  liTin^  relatives,  JBa»ttger  has  already  recogniz«d  that 
fiaUmt  rodrmta,  lin.,  ia  ft  very  mar  tdatiTie  to  both  hia  apeoka,  but  to  nw  it  la 
quite  certain  that  in  IcW»a  roWra/a,  Lin.,  from  tho  Philippi  no  I  si  nnds  wc  hare 
a  apeoies  wliioh  ia  ao  nearly  related  to  Xellkta  (2WMMl<a)  hilli  that  it  ia  most 
probably  fba  diisot  dMeeodaiit  cf  thii  ipeoifli. 

Tellina  rottttta  has  the  same  rery  elongated  shell  having  a  high  index 
L/H  (the  speoimen  figured  by  Eeere  has  an  index  hJB.=2-9d) ;  there  are  the  nme 
scaly  keels  on  the  anterior  and  po«terk»r  reg^oln  niinin;  dow  to  ondiiial  iitBis^i& 
Boeve's  figure  shows,  howwrer,  that  the  cardinal  margin  of  Tellina  roatrata  was  set 
irith  Hc.nh^,  while  it  was  certainly  smooth  in  Tellina  {Tellinella)  hilli.  This 
ia  probably  an  erolutionary  feature,  unless  it  is  demonstrated  that  this  character 
iaaoaeiiAat  ezaggecated,  aa  I  topeatedly  noticed  to  be  the  caaa  in  aome  of  Beere's 
figures.  Having,  however,  no  specimen  for  comparison,  I  am  unable  to  say  how 
far  the  differences  between  Tellina  {T«Ui»*ll»)  hilli  md  Tellina  roatrata  go; 
it  nay  be  poaaiblie  that  both  apeaiea  an  ideniieal,  but  it  ia  nflfo  likely  that  aa 

I  already  said  the  living  species  is  the  din^cl  desenndanl  of  the  Miocene  species. 

Tellina  hUli  is  certainly  a  type  which  ia  not  represented  among  the  fauna  of 
tiw  bdian  Ocean. 

Ikuota  (Tmiiiauu)  raMWOBnu,  speo.  aor^  PL  ZIT,  ilg.  9,  ••«. 

Bight  tkIto  .   Srri  min.     .   It  i  wm.    .  1*83 

The  shell  ia  tranareraely  tnangolar  in  ahape,  the  length  exceeding  the  height 
considerably,  the  index  L/H  ii  ^MNion  ztther  high,  it  is  almost  equilatmil  and 
Teiy  flat.   The  umbo  is  low,  strongly  dapwMd  and  situated  nearly  in  the  middle. 

Both  pedal  and  siphonal  region  am  nearly  of  the  same  leni^th,  clot^rated 
and  aocuminatod.  The  anterior  margia  ia  Toy  abort  and  luily  merged  into 
iba  Tentral  margin,  both  lorming  a  long  bnadly  nonckd  eurre,  which  ia  jatt 
Jteneptibly  sinuated  at  its  posterior  end.  The  [wisterior  mar;f.'in  is  apparnntly 
aboEt,  oblique,  forming  a  sharp  pointed  angle  with  the  ventral  margin.  The 
caidinal  naigia  la  laag,  wigalaiily  bwJwn;  both  portions  are  ahgooBt  the  aam 
)eiigdi»  Tentrally  inclined,  the  anterior  pcrton  UmiBg  a  pointed  aa^  wUSk  tiie 
antaMhTSntral  margin. 

On  the  pedal  region  a  ymy  indictinot  keel  nma  baa.  flu  umbo  towaida  the 
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junotion  of  the  antero-rantnl  and  eaidinal  maigb,  while  there  are  two  similar 
keels,  separated  by  a  broad  farrow  ranning  from  the  umbo  towards  the  posterior 
margin. 

The  whole  surface  of  the  shyll  is  Rovcrcd  with  niimeroug,  fine,  sharp,  lamellar 
OonooQtrio  ribs,  separated  by  broad  ooncave  iuterstioes ;  the  ribs  are  a  little  irregolar 
inaHiMMk  m  a  incr  flUfom  rib  U  aometfaaei  intecoalated  between  two  ttaonger 
ones ;  the  ribs  oross  the  keebip  bat  it  apptnntlf  doaa  Bot  QQBM  to  the  fomuktiaa 
of  raised  lamellous  soales. 

In  tba  right  Talre  tlia  Unge  «onabta  of  a  ndnota  bifld  tooth  IMaw  the  umbo, 

CI,  hanng  a  narrow  socket  on  either  siile  ;  there  aeenn  to  be  a  very  rudimentary 
tooth  on  the  dorsal  tide  of  the  anterior  socket  oocrespouding  to  CSa;  there  is  a 
modennle^  atenig;  altngsts  MAorior  and  pwtarior  bteal  I«I  and  Lpl  hanng 
adoflpaiMriGetonthadonalaUa.  Thehinga  l<allMlkahoa]dtiMNllaBabe--> 


FkU^al  impression  and  miuouiar  scars  not  obsen'ed. 

Gtotoffieal  (Mvarranw.— 

Zone  of  Parallflipipediim  prototorluotum,  Kama. 

StBurki. — At  the  first  glance  this  species  might  be  considered  as  identical 
-witii  TelUma  {TttlttulU)  kHli,  but  on  dowr  exaninatkm  the  diSlBfenfle  wfll  be 
readily  noticed.  TeUin^i  {Tellinella)  pteudohilli  appears  to  lie  le^s  el  u  ir.'itc  and 
higher  in  shape,  that  is  to  say,  the  arerage  index  L/H  is  smaller  than  in  i'ellina 
(IWttacMa)  hiiU  ;  of  ooaiw  farther  obBerration  woold  be  required  ta  aaoofttm  tbia 
viair,  but  if  we  assume  the  arerage  index  LfR  of  the  foanar  to  ha  t*M6^  tint  of 
mrAsa  {TetlifieUa)  ptendokiUi  would  be  1-88  on]j» 

The  ohief  difference  rests,  bowever,  in  the  onaowntation,  which  consists  in 
raised  sharp  ribs  throughout,  separated  by  broad  interstices,  while  in  Tellina 
{Tellinella)  hilli  the  ribs  are  raised  and  lamellar  at  their  extremities  only,  and  on 
the  ventral  portion  of  the  shell  they  are  broad,  flat,  separated  by  linear  inteistices. 
It  farthflv  aaaasathat  tbciaeztatedeiiljr  two  posterior  keels  in  TMna  (TellinttUa)' 
pteudoliilli  which  apparontly  wwre  never  set  with  such  sharp  raiswl  scaliMs  which  are 
«o  prominent  a  feature  of  TelUiia  {Telliiulla)  killi.  Unfortunately'  1  have  only  two 
qaeimena  of  TeUimm  (TettrnMrn)  pmidokmima,tit  nhidt  ia  veiy unoh WMfQ. 
and  lam  therefore  not  in  a  position  to  say  how  far  the  last  tvvo  characters  are  n  ally 
diltiiMStiTe,  bat  this  does  not  matter  much  as  the  character  of  the  ornamentation 
unqTMBtkmahly  pnrvea  that  the  two  speaies  are  diBeient ;  bat  after  all  it  ia  ivobable 
that  it  forms  oti!v  a  variety  of  TeUina  {TcUineU'i)  hiUi ;  we  know  that  this  sijooiea 
exhibits  a  great  amplitude  of  variation  with  regard  to  its  shape,  and  it  is  not 
impoariUe  that  a  rimilar  Ceatore  may  exist  with  ngaid  to  the  omamantation, 
although  I  most  aay  that*  none  of  my  numerona  vftidxaaBM  of  that  apedaa 
eishibited  any  tendency  of  variation  in  this  regard. 

It  ia  not  impossible  that  this  speciea  is  the  anoestorol  either  IWKna  planUpinotat 
Bonr.,  bom  the  Molhiaaa  or  IVIfiMi  ratUUtrnt  Hankgr*  Iram  the  Philippine 

%%% 


Right  vftlvo  La.  : 
Left  valve    La.  II 


I  iCSa 

C.  : 


a    :  1  :     Lp.  I  : 
:  2a  :  2p.    Lp.  II 
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Islands,  thr)Ui,'h  on  awount.  of  the  want  of  material  for  oomjiariKon  I  am  Tinable  to  say 
anything  doiiuito.  The  probabilities  are  in  larour  of  a  relationship  with  TelltPa 
ra$tMtm,  and  the  krger  shape  and  ooaner  aonlptiue  of  tiiia  apedea  mold  be 
quito  in  liarTnony  with  the  vkfw  oC  ngarding  it  as  the  daaeendnt  of  TMkm 
{Teiiinelia)  pteudohilli. 

TttUma  (Ttlttmelta)  ptndeUUi  fepmenli  •  t|pe  irUdi  ia  vatfatHaaMj 
•itinot  amdog  tiiafianMoCilw  Indian  Oeaan. 

2.  Genus:  GART,  Rolmmachcr. 

Ihis  g«nas  has  jrieldod  foar  apeoiea  which  are  very  oloeelj  lelated  to  each 
other,  but  while  one  species,  Oari  natnrii,  can  at  onoe  be  diatiogidahed  i«m  the 
remaining  throe,  these  kttor  represent  clearly  different  stages  of  erolution ;  the 
oldest,  Oari  protokingi,  exhibiting  the  finest,  the  youngest*  Qari  deuterokingit  the 
coarsest  ribs.  Oari  protokingi  is  a  delicate  species,  having  fine  sharp  rihs  of 
which  tiuM  an  4  liba  tnd  3  Interstices  to  1  mm.  of  height ;  in  the  next  younger 
apeeiea  Oari  king*  there  arn  3  rihs  and  2  interstices  to  thn  same  height,  and  in 
the  ynangest,  Gari  deuterokingi,  wliich  at  the  same  time  attains  tiie  largest  sixe,  there 
anSiflMand  1  intentiae  to  1  mm.  of  heighi 

TIm  qpeciea  mar  flMNlaie  eaai^  be  dlatingnidied  M  fr^^ 

A.  laMdil^nafMtsiiarkML 

1.  9gri  uahntU,  ipw.  nvt. 

B,  Bibsnwnded,  stroni;  posterior  kn-A. 

(•)  4  ribi  and  S  intcntioM  to  1  mm.  of  faoghk 

I.  Gmri  pnttUufi,  spit.  ao*. 
(I)  8  rib«  cind  i  bterrtieM  to  1  nia.  af  hdighli 

a.  a»ri  Hufi,  NoctUng. 

'  tribicnd  1  iDt«nticetolguB.ofMBht> 

4.  Gari  dtxtfroiingi,  fjx^c.  noT. 

Gari  natemtit  leimsents  unquestionably  a  type  extinct  among  the  fauna  of 
the  Indian  Ooeaa,  thoogfr  itbaaitaneaMtidBttTeanHumntlyinB  apedea  fitom 

the  Pliilippine  Islands.  Tlio  other  three  speeics  represent  an  interestin;?  group,  in- 
aamuch  as  though  all  of  them  are  extinct  species,  Gari  eaertdetcew,  lieeve,  which 
inhaWta  the  Iidian  Oeetn  ia  a  dinot  dasendant  o(  Qmri  daateraMitfl  wUdi  ilmlf 
fluon^  Gari  MV<k  a  daioendaDt  of  0flrlff«loMv<< 

Gaki  HAlsmoa,  spec.  nor..  PI.  XV,  fig.  6^  0-0. 

MuavuwiHTB. 

(a)  Irfl  nl*t.  (>»  RiiAt  idfib 

Ungth.       Htinht.      ThifkiMK    I^.  UiwU>.      H*lckt      TklrkiMa  I./R. 

(1)   Iv  Bron.  .   ll  SniB.  .    S'S  >m.  .  I'M  (1)   IT'S  aiD.  .   104 mn.  .   )rO  auii.  .  170 

(t)*  i»7     .  Il  l  •  .    r     .  m  iM  •  .  «■!  .  .    f      .  m 

On^  bar  apeoimflna  haTeoonoimd««iiminBtian,biitallof  iton  an  w«U 
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prtviprred,  two  haying  in  fact  still  both  valvea  united.  The  shell  is  apparentlj  the 
BmnllL'st  of  the  species  here  examined;  it  is  inequilateral,  oon«iderabljr  longer  than 
high,  transversely  elliptical  in  shape  and  very  flat.  The  umbo  is  Tcry  low, 
di'pn-K'icfl,  situated  behind  tho  middle ;  the  petlal  rcs^ion  is  plongat*,  sorncu  liut. 
attenuated,  the  aiphonal  i^ion  i«  a  little  shorter,  expanded  and  obliquely  truncated. 
Anterior  margin  short,  rounded,  paaiing  gndnoUy  into  the  long  very  tU^ttljr  enrved 

Tf-ntrnl  marE^in,  which  rorit)>i  an  obtuse  MBg^  the  corner  of  which  is  tonnded  off( with 
the  short  oblique  posterior  margin.  Caidinal  margin  long.  angular]|f  bcolon  ;  posterior 
pent  stndgbt,  forming'  an  obtose  sng^le  with  the  posteriM  maigio,  anterior  psit 
indini'fl,  passinc^  gradually  into  t]je  niitorior  nMIgitt.  An  Inrlistinct,  flat  koel  raw 
from  the  umbo  towards  the  posterior  comer ;  behilid  H  the  soifaoeis  alittleinolinad; 
and  a  hardly  perceptible,  seoond  kad  or  mdial  fold  runs  from  the  umbo  townrii  the 
mUato  oC  th«  piMtakr  maigiui  infrantol  IimI tlM duU ii & litOe flatteMd, 
•van  concave. 

The  ornamentation  is  very  delicate ;  on  the  larger  anterior  part  it  oonaiBti  of 
munaroos,  very  regular,  concentric,  engraved  lines,  with  broad,  flat  interstioeB 
between  tlK  tri  ;  in  posterior  din'ction  tho  int^rstiocs  boonmo  nnrrowor,  wliile  the  lines 
are  gradually  raiiicd  into  sharp  lamellar  strise,  becoming  at  tiio  sauus  time  more  oblique ; 
■one  ci  the  lines  terminate  suddenly,  while  the  i— aindar  eontinne  an  the  posterior 

part ;  gennrally  one  line  terminates,  while  two  run  on,  but  there  may  bo  also  only  one 
running  on,  particularly  towards  the  ventral  region.  As  all  the  lines  terminate  at  the 
eame  pdnt,  tha  poeterior  part  witfi  ita  flna  bmeUar  riba  aeparated  bjr  broad  Hat 

intcrstioeR,  looks  ven*  difTfirent  from  the  anterior  one,  a  difference  which  is  increased 
by  the  smooth  polished  appearance  of  the  anterior  part  forming  a  gpeat  oontraat  to 
the  dnll-loofciiig  posterior  part. 

The  ligament  was  very  long,  its  ante  rior  part  supported  by  a  strong  nymphe. 

In  tbo  left  valve  there  is  a  small  bifid  tooth  balow  the  umbo  and  a  very  rudi- 
mentary tooth  bchhid  it.  I  am  not  quite  anrtt  how  fheee  teeth  aboold  be  interpreted ; 
the  probability  is  that  they  represent  C2a  and  C2p.  There  are  also  two  extremely 
rudimentary,  short  anterior  and  posterior  lateralsi  with  a  hoUow  aooikat  in  donal 
direction;  the  hinge  formula  should  therefore  he- 
Bight  valva  La.  I  :  I  C.  3a  :  1  I  Lp.  :  I 
Leftvahe    £a.n  |  C.  :  2a  :  2p  |  Lp.  II 

Tho  above  formula  would  differ  from  the  general  hinge  formula  of  Gari  by  the 
presence  of  laterals,  as  so  far  as  it  is  known  to  me  they  are  missing  in  all  the  living 
apariea.  In  fUe  epaelea  the  anterior  hterale  aw  Teiy  radiineiitaiy.  in  bat  haidllf 
visible,  while  there  is  no  doubt  as  to  the  exisleiMa  ol  tha  poaterioT  lataiab,  whiolk 
though  obsolete  are  still  distinctly  discernible. 

Only  tiia  poeterior  BUMnlar  aear  ia  well eeen,  tha  anterior  ona  la  itt-defiiiad; 
fallial  impression  voqririntk  not  TiaOila;  nuogin  duapt 

Ototoffieal  wourrencf.  — 

Zone  of  Farallelipipedtm  prototortuosum,  Kama* 


SW  FAUHAlOP  TBB  IIIOCBNI  BBD8  OF  fiURUA. 

UitmU  -  till*  ^pedllM  ii  fwy  rfmilit  to  CFort  fHwtoMivMialitiicMilj 
dktin^ObAil  lij  the  peculiar  omAmentation,  as  there  are  no  rounded  tiba  Kkft  tin 
latter  ha^ ;  the  abnnoe  of  a  sharp  posterior  keel,  with  it*  deep  furrow  in  iRnt  oC  % 
is  also  a  rery  good  di^inguishing  feature. 

The  DMlMtttilBg  relative  appears  to  be  Oari  ]NwB<i«  Reere,  which  nowadaji 
inhabits  the  Waters  of  Australia  ;  \mfortunately  I  have  no  specimens  for  oomparison  to 
vnify  this  Tiew>  but  it  is  unquestionable  tiiat  even  if  this  view  is  not  oorreot, 
tfMtkCmrt  MlitifM,  MMillM  AM  wmimt^mt  Bsenre,  live  in  the  FhiUpplne  Uaadl. 
It  is  unqn(>'^Hnnable  th:\t.  (lar'\  n'\ien»\t  KapwlBllli  A  tjfpe  whiflil  »  eztioot  IWIUMg 
the  present  fauna  of  the  Indian  Ooean« 


Out  MOMtflttt^  flpae.  nov.,  PI.  XT,  %!.  7,  «^  8k      %  a^. 
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The  shell  is  rery  inoquiUtanl,  veiy  Oat,  ooiuidaimbly  longer  than  hsgli,  tnoM* 
Tersely  elliptiial  in  shape ;  it  exhibit!  a  atraog  tendency  towards  variation  in  shape 
as  will  be  socn  from  the  above  figarea;  the  amplitude  is  rather  a  large  one  extending 
from  1-72  to  217,  Uiough  mote  material  wouM  be  required  ta  ffil  op  the  gapa. 
ikMoidbg  to  ihew  tgnni  fiw  focDnda  of  Taaatum  woidd  be— 

tat.  I-TbI* 

the  mathemalicil  average  boinir  1'94.5,  the  calculated  one  1'952.  As  far  as  the 
scanty  material  allows  of  any  conclusions,  we  see  that  about  297o  (^f  the  total  number 
are  grouped  aroond  ibeaa  flgoes.  Tbe  ttmbo  hn^,'depteMed,  ritoated  behind  the 
middle  line  ;  the  pedal  rojion  ia  elongated,  somewhat  att-enimteil ;  thf  si|:lu^nal  region 
is  a  little  shortx^r,  expanded  and  obliquely  truncated.  Anterior  margin  short, 
loonded,  passing  gradually  intolJie  hmg,  slightly  corred  ventral  margin  whiefa  at  ite 
lioatorior  end  turns  abruptly  in  dorsal  direction  and  forms  an  obtuso  angle  with  the 
aborts  straight,  posterioir  margin.  Cardinal  margin  long,  angularly  broken;  the 
shorter  posterior  portion  which  rons  nearly  parallel  to  the  ventral  margin,  forms  an 
(AitOH  aaigle  with  the  posterior  margin,  while  its  longer  anterior  portion  is  ventrally 
inelilied  ami  ;:rrnlually  passes  into  the  anterior  margin.  A  Ktroii!^  atul  sliarp  keel 
xaaa  from  the  umbo  towards  tho  posterior  corner,  acoompanied  in  front  by  a  moder- 
ately nanowdepnideii,^  amterier  Meet  vhkhkiildiatiliedjk^  IheanECBfla 
drops  slightly  hfhind  the  main  keel,  and  on  this  field  there  is  still  another,  but 
hardly  perceptible  keel  which  runs  from  the  umbo  towards  the  middle  of  the 
postedor  maigin. 
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On  the  anterior  part  the  »heU  is  ooTered  with  nuineiout  very  fine,  flat,  oonoen- 
tric  ribs  with  linear  intcrstioes  between  ihem ;  in  paeteriw  diieetum     rOm  beeonie 

thinner,  and  eventually  assume  the  shape  of  sharp,  raiaedlMWfflte,  while  at  the  same 
time  tlin  interstices  increase  in  breadth,  both  crossing  the  posterior  keels  and  fuRoir 
without  interruption  or  without  any  of  the  lamellis  terminating  in  front  of  the  fur- 
low.  Thera are reiy  ezaotljr  4 xOm  and  8  interstices  to  1  mm.  in  lii  iL^ht. 

In  addition  to  the  above  oraimcntation  the  shell  had  during  the  m-alo^io  stage 
strong  concentric  wrinkles,  separated  by  broad  ooncare  intentioes,  which,  however, 
tBRdnated  abmptty  after  tine  lieighi  Ind  inoiMMd  tban  8  9ua,  and  la  adaU  qied- 

mens  this  seoonilnrv  ornamontntion  is  only  seen  in  the  utnlional  region. 

The  ligament  is  long,  ik  anterior  part  supported  by  a  strong  nymphe. 

In  the  right  ralre  fliere  are  two  amall  cardinal  teeth,  npantad  by  a  deep 
triangular  socket ;  the  anterior  is  tlio  larp^pr,  very  obliqne  and  has  a  shallow  socket 
on  its  d<Hnal  aide ;  it  ahoold  represent  C3« ;  the  poeterior  tooth  which  is  bifid  repre* 
MDtiCl;  tiHMk»  y«tj  rqdiinwntary  poatariar  lataial  tip  I  wifli  a  ■hiiltow  aodiat 
onitedionalaUfl.  ISw  Uaga  lomiik  dioald  ihanlim  be : — 

Riglit  valve  La.  O  l  C  3a  :  1    :  |   Lp.  :  I 
Left  valve   La.  0  i  C. :  2a  :  2p.  |  Lp.  II 

Muscular  soars  nnd  pallia!  impsesaioil  not  WML 
Oe^ogical  occurrence. — 

Zone  of  Jraa  ikr&baUl,  Kama. 

Zone  of  Parallelipipedum  proMortttotum,  Kama. 
Bemwri*. — From  Guri  »<xtrng\*   this  species  is  easily  distini^uishod  l>y  its 
different  ornamentation,  in  particular  by  the  strong  posterior  keel,  and  the  concen- 
trio  floulptuie  oontinuing  poatafiorly,  withont  Aa  iifa«b  temalnathig  abnpdy  in  front 

of  the  keel.  As  a  further  mark  of  distinction  may  lie  nieiitimied,  though  this  is  not 
very  conspicuous,  that  the  index  L/U  is  apparently  larger ;  in  other  words,  that  the 
dull  of  Ornri  protokimfi  ia  appamitlj  maiA  mam  alougate  than  tbat  of  Oiui 
natentU. 

Its  nearest  relative  is  Qari  kingi,  and  I  hesitated  in  faot  for  some  time  whether 
the  twoapedea  otmld  lie  Mpafated ;  on  faTthar  enmination  the  fUbwing  dUhwocaa 
were  noticed  which  seem  to  mu  suiBcient  to  establish  the  speoifio  diftranoe  paitioa* 
larly  when  it  ia  kept  in  mind  that  both  occur  in  diffeient  stiata. 

Ai  far  aa  tiie  scanty  matsrial  of  0«H  H»fi  aUowa  of  a  ooaolnaion,  the  average 
index  L/U  1*827  of  this  species  is  smaller  than  of  Oart  fntokingi  which  is  1-952 ; 
the  shell  of  the  latter  is  therefore  in  the  average  a  little  more  elongate  than  that  of 
Oari  kbtgi.  The  chief  difference  rests,  however,  in  the  sculpture ;  in  Oari  proto- 
Magi  there  are  fine  ooomnlrie  ribs,  of  aaoh  a  strength  tbat  i  libs  and  8  intarstiooi 
go  to  1  mm.  in  height :  measured  at  the  same  pbc5e,  there  are  in  Gari  kitigi  only 
3  ribs  and  2  intentices  to  1  mm.  in  height ;  the  sculpture  is  therefore  much  ooaner. 
TUa  to  aaah  a  eharaoteriitie  dilferaneek  that  even  bagmenta  of  the  two  apeeiea 
on  aari^  ha  diatingaidied.  It  to  nnfiMrttonalilB  that  Qtri  iktfi  to  tha  dtoeot 
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deacendant  of  Gari  protokingi,  and  that  the  teadenoy  of  evolutioa  has  been  towwds 
thfi  fonDMiim  o(  a  oaaner  Msulptore. 


IM.  TMktmMMfi.  XMl8i»  Ma*.  n«.  ftwMiMi     Vrpw Bum*, Mia. OMlof. tafv 
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The  small  shell  is  always  cou&idcrably  longer  than  high,  it  is  traosverseij  oval 
in  ahape*  inaqpflategal  and  rtaj  Hat,  The  umbo  is  pointed,  but  low,  md  idtaiated  m 
nearly  as  possible  in  the  middle  line.  The  pedal  region  is  broadly  attenuated,  the 
siphonal  one  expanded  and  truncated.  The  anterior  margin  is  short  and  rounded, 
paaiiig  giadiiallj  into  Hbm  ▼nyaK^fly  vamA,  -ranteal  margin ;  trheOMir  tlia  latter 

tana  at  its  end  abruptly  in  j'o^terior  direction  is  not  distinctly  visihlf,  ])iit  it  is  verj' 
JRibablek  It  formed  api>areutly  an  obtuse  angle  with  the  straight  posterior  margin. 
Tbeeardinat  mai!giB  n  long,  angularly  broken,  the  poeterior  part,  ia  paiaUd  to  flie 
ventral  margin  forming  an  obtuse  angle  n-ith  the  posterior  marg^in,  while  tbeautaiior 
portion  ia  rcntralljr  inclined  and  gradually  pauea  into  tbe  anterior  margin. 

A  strong  and  Aaeep  keel  runs  from  the  nxnbo  towards  the  poeterior  oonier,  in 
front  of  which  there  is  rather  a  de«p,  but  narrow  furrow,  wliich  is  bordered  on  ita 
anterior  side  by  another  but  weaker  keel.  A  third,  veiy  indistinot,  keel,  rana  from 
the  umbo  towards  the  middle  of  the  posterior  mar^n. 

On  the  anterior  pa4  the  abell  is  covered  with  numcroai,  somewhat  irregukr 
and  slightly  undulatini^,  eoncontric  filifonn  ribs,  ^vhirli  arc  separated  by  sharply 
engraved  linear  interstiuea.  in  posterior  direction  some  of  the  ribs  die  out,  while 
the  lemaioiog  ones  gradually  beoome  flatter,  and  at  the  lame  time  broader,  the 
Intnrstiees  remaining  of  the  same  breadth ;  both  cross  uninterruptedly  keels  and 
tmrow,  terminating  at  the  cardinal  margin,  being,  however,  angularly  broken  by  the 
Undmoat  koel,  a  faaton  whitth    howerar,  not  well  ekhihited  in  alt  speeiaien. 

Zone  of  Meincardia  metaru1g<trig,  Sinfru. 
2one  of  Faracyalhua  caertAeu*,  Yenangyat. 
■  Sone  <rf  (XMNwJIerfo  vutrfUutm,  Minhn. 

Swiarla.— I  baaed  thia  ipeeiea  originally  on  a  Unr  faagmenti  from  ICInlm  and 

Yenantryat,  which  exhibited  the  chnrai't.i>ri-tic  feature?  of  the  posterior  region.  Xot 
knowing  the  general  shape  nor  the  characters  of  the  hinge,  I  assumed  it  to  belong 
to  the  Gains  TcOiiia,  hut  in  tiie  menntinie  belter  prvesrved  material  haa  been 
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oolleotod  by  mo  ai  Shigu,  which  enables  me  to  give  •  {nUar  deMription.  The  infonn^ 
tion  thus  gained  has  proved  that  Uie  generic  position  was  vron^,  and  as  at  the  same 
time  the  hinge  of  related  species  could  be  studied,  the  generic  name  "TelHtta"  had 
to  be  changed  fur  Oari, 

A<  1  have  dwelt  at  some  length  on  the  difference  between  Oari  kingi  and  Oari 
protoiingi,  it  only  remains  to  bo  added  that  the  concentric  wrinkles  in  the  ximbonal 
pert  d  the  latter  epedea  «M  no  vkible  fa  Owi  U»gl.  It  may  tatOur  be 

remarked  that  a  ft  nture  which  is  so  conspicuously  developed  in  the  next  younger 
species,  Oari  deuterokingi,  vit^  the  dying  out  of  the  ooooentiic  hbs  b^ore  the 
poaterior  keel  iaieaelied,  is  joat  ioilieBted  in  thia  epedea^  ire  muit  seoollect  that  no 

auoh  fi  aturo  was  indicated  in  Oari protohiugi. 

It  may  also  be  noted  that  there  is  a  difiereace  with  regard  to  the  mutual  relation 
ef  ribe  and  intentleea  in  tiie  two  apeoiea.  In  Gari  proMttnifi  we  aolioei  that  tlia 
number  of  ribs  and  interstices  in  the  same  in  front  and  behind  the  hfld*  bnt  Hie 
breadth  of  the  interstices  increases  at  the  expense  of  the  ribe. 

In  Oari  Ha^t  there  ia  »  amaSier  number  «f  ribe  behind  tbaa  in  front  of  the 
keel ;  the  number  of  riba  has  been  reduced  by  the  dying  out  of  several  of  them  and 
the  remainder  have  iniaeaeed  in  breadth,  while  the  interstices  have  remained  the 
aama.  We  shall  pnaentlj  lae  how  thia  feature  has  further  developed  in  tiari 

Oani  9MiTiB0xn«i»  ^ae.  nor.!  PL  ZV,  Ig.  10^  i^B. 

Unfortunately  only  a  single  specimen  of  this  species  lifts  i  f  mc  under  examina- 
tion, and  even  this  is  oanaidorably  damaged  at  its  poateriw  part^  bat  it  ezhibiU  some 
featuree  which  are  of  great  intereat. 

Ibe  ahell  seems  to  have  been  taller  than  any  of  tho  sixxjii^s  hitherto  described, 
■sit  measures  18*6  mm.  in  height  which  would  answer  to  a  length  of  33*8  mm.  when 
the  average  index  of  Oari  kingi  would  be  apfdied;  it  aeema,  however,  that  the 
iBogth  waa  a  little  smaller,  and  the  index  of  this  apeoiea  would  therefore  be  smaller 
too,  a  feature  which  would  quite  be  in  harmony  with  the  evolutionary  tendency  of 
these  speciea.  Ilowever  that  may  be,  it  is  certainly  the  largest  species  of  all ;  its  shape 
ia  tnnarenaljr  elongate,  elliptieal  and  probably  much  the  same  as  that  of  Oari 
kinqi.  The  umbo  is  low,  deprowed ;  (be  cardinal  marten  lb  ant^nlarl  v  broken,  the 
posterior  part  being  straight  and  paralioi  to  the  ventral  margin,  tlie  anterior  one 
ventcally  jwoliwed. 

A  strong  keel  runs  frtim  tlic  umbo  towards  the  posterior  comer ;  the  depression 
in  front  of  the  keel  is  shallow  and  narrow,  its  anteiior  aide  being,  however,  well 
marked  by  a  ahaip  Iced;  the  third  or  UBdmaat  keel  iavmyindtatinei  and  oalywell 
visible  on  the  right  valvn. 

Owing  to  tho  beautifully  preserved  state  of  the  surface,  the  omamentaticm  can 
be  itndied  naariy  np  to  the  umbo.  He  omamiintation  of  the  mnboBal  region  proves 
that  during  the  nealogio  stage  it  aanafated  of  numerous  very  fine  concentric  ribs, 
wUdi  wen  hioadv  than  the  linear  intanlioee  at  the  anterior  part  of  the  shell,  but 
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beouae  thinner  on  tha  poaterunr  p«rt|  while  tiu  intanticea  inoNMei  in  breadth;  no 
dyin^outof  ribiowilwolMarfed.  Aa  it  irill  he  teen  this  is  the  stage  lepfesented 
hy  0€tn  protoktnft. 

In  the  next  stage  we  see  that  some  of  the  ribs  die  out  in  posterior  ilin-ntion, 
while  the  rcmniudur  increase  in  broadth  on  the  posterior  tiidf  of  tho  idioll ;  tlus  is  tlie 
stage  of  Gari  kingi. 

ITie  evolution  has,  hoM  t'Vftr,  crone  furthrr;  the  ribs  begin  to  take  an  oblique 
curvaturo  by  becoming  more  and  more  ventrally  in<slined ;  at  tho  same  time  theiy 
iiionaa»instnngt1i,wtliatoDfy>Tnwiiidli]itaiBttes  A» 

apparently  not  all  thti  ribs  can  reach  the  posterior  keel,  more  and  mon^  of  tlicra  die 
out,  while  thoae  wliich  continue,  are  forced  to  bend  in  dorsal  direction  in  order  to 
aome  eloae  up  to  »  preoeiing  zib.  This  bendiiur  of  the  rfbala  front  of  flie  aaterior 
keel  is  a  most  marked  feature  in  this  siKcics,  rind  it  lias  been  just  indicated  in  some 
apaoimens  of  Qari  kingi  without,  however,  coming  to  perfection.  Towards  the 
Teutral  the  fire  last  ribs  ntnme  again  an  enturefy  btdaonM  run,  thus 

being  in  marked  contrast  to  the  pwadiiig  obliqiie  onai. 
Geological  oeeurrenee, — 

Zone  <^  Mytilua  nicobarieut,  Singn. 

JiflMirfo.— It  may  aeem  m  if  tbave  was  no  leaaon  for  separating  OoH  daafww* 
iUtgi  from  OoH  Ungi,  but  if  the  ornamentation  of  the  latter  speoiea  ii  atndiad  U 
abore,  it  will  be  seen  that  a  specific  distinction  is  fully  justifled. 

Oari  deuterokingi  differs  from  Qari  kingi  by  a  lazgeXliM,  stroneer  libs,  and  by 
the  ribs  being  for  tiio  most  part  obliquely  iru  iincd ;  in  addition  it  may  be  remarked 
that  Oari'.deuterokinyi  occur?)  in  a  younijer  IicmI. 

The  species  here  described  having;  been  proved  to  bo  the  direct  descendant  of 
Oari  protokUtgi  through  Oart  kinffi,  it  rsDulnB  to  beeWHnrned  irideh  is  tiw  neazeat 
living  relative.  This  is  tinquestionaWy  Gnrt  rfPr«/<?«(?(?n»  from  tho  Indian  Ocean; 
in  ttus  species  tho  angle  of  the  cardinal  margin  is  apparently  still  more  obtuse,  and 
the  anterior  region  tbereHne  less  attenuated  than  in  any  of  the  apedmens  here 
described ;  the  whole  sorfaee  is  appaieatly  eovevad  with  oblique  ribs,  theiz  poateciar 
band  is  well  marked.  • 

8.  Qenna:  HIATULA,  Ifodeer. 
Hutnut  TBxmni,  spea  nor.*  PI,  XV,  %.  14,  a-i. 

Left  nil*  .  2J-2  mm.    .  IMnm.   .  tOS 

The  shell  is  nearly  rectangular  in  shape^  the  length  ezoeeding  the  hsifjtA  om- 
siderably;  the  index  L/H  is,  tiberrfore,  rather  high;  it  la  rery  flat  andrKUier  inequi- 

The  umbo  ia  low,  depressed,  situated  oonaiderably  in  front  of  the  middle  Hne. 
The  pedal  region  ia  dier^  but  bioad,  iDnndad;  tha  aiflunial  nqgian  ia  dougato* 
broad  and  iDunded. 
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The  snteiio  mugin  b  rounded ;  fhs  Tentnl  margin  long,  itraight.  abruptly 
fumed  vpwudB  at  either  end,  passini:  L'r.nlua11y  into  till'  anterior  and  posterior 
mugin ;  posterior  margin  broadlj  roundod ;  cardinal  margin  long,  straight,  parallnl  to 
thoTentral  margin ;  the  anterior  portion  il  shorter  than  the  long  posterior  part  which 
itdightly  vent  rally  inclined. 

The  surface  is  «monf}i,  cscopt  some  irregular  concentric  striie  of  Errowth. 

In  the  left  valvu  tliure  in  a  nxiaute  tooth  having  a  socket  on  either  side  right 
under  the  umbo,  probably  ropwaanting  02p. 

The  ligament  is  supported  by  rather  strong  but  short  nymphes. 

Pallia!  impression  and  muscoLur  scars  not  observed,  probably  only  faintly 
mnkfldi  Test  vflry  thin,  measnriiig  0*48  nan.  in  thwlmaw. 

Otoloyical  occurrence  — 

Zone  of  JParallelif 'pedum  protatorlutuunt,  Kama. 

.BMrarlt.'-Tlw  matslal  I  Itare  Cor  eandnstion  ie  itOieir  inanfllflient,  and  I 
am  nwblc  to  say  whether  porhaps  (he  <ii>ooies  did  not  att  ain  a  largt^r  si^.e. 

From  Gmi  prolokingit  with  which  it  might  perhaps  be  compared  with  regard  to 
the  general  outline  of  tiie  iheD,  it  h  tuHj  distinguished  by  ths  smooth  tnrhee. 

I  have  not  found  any  fossQ  species  to  which  it  could  be  compared,  none  having 
been  described  from  either  Java,  Srunatra  or  Western  India.  With  regard  to  living 
species  I  am  for  want  of  material  for  oompariaon  unable  to  say  which  may  bo  its 
nearest  relative,  but  it  appem  to  rnpwwwnl  n  wUdi  Is  extinot  among  thn 
fauna  o{  t^"*  I»M^^^^'»  Oceu* 

Family:  SOISITIBJB. 

1.  Gonut:  SOLECUHTDS,  Blainville. 
Soi-E(  I'liTt  s  F-Xst  i.CAiiSj  spec,  uov.,  PI.  XV,  fig.  15. 

Only  a  single  iU-preserved  left  valve  has  oome  under  examination*  but  though 
nther  fltpraservadi  it  it  solBrient  to  aHoir  fiiir  a  tpeoilo  dMInotim. 

'I'lio  Kbell  is  transversely  rectangular,  considerably  longer  than  high,  and  though 
exact  measurements  could  not  be  taken,  it  is  quite  oartain  that  the  index  L/H  it 
nthar  h%h ;  it  it  Ttqr  flat  and  ineqnilatenL 

The  nmbo  it  low,  depmased,  situated  considerably  in  fironl  of  tilA  nuddlo  line. 

The  pedal  region  is  high,  but  abort  and  roanded ;  tha  iijhnniil  region  b  vwy 
elongate,  slightly  aoouminated. 

Anterior  margin  broadly  rounded,  ventral  margin  straight,  posterior  margia 
broadly  rounded,  apparently  parallel  to  the  anterior  margin,  cardinal  margin  long, 
inequilateral,  the  anterior  part  much  shorter  than  the  posterior  one,  both  slightly 
inolined  in  Teotial  direction. 

Antt'rior  jiortion  of  the  surface  smooth,  except  for  some  fine  strim  of  growth  ; 
posterior  portion  provided  with  sharp,  line  ribs  whioh  generally  run  parallel  to  the 
posterior  margin;  the  anterioar  i«rt  of  tiia  ilh hoveveri  difl^itl^ obBqnab  while 
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the  hindmiMt  tt«  perpondicnilar  to  cardinal  and  rontnl  naipn ;  th^r  cardinal  end 
turning,  howeyer,  shaiplj  in  anterior  direotum ;  theiiba  tn  Nparatsd  hj  ymy  bioad, 
flat  interstioee. 

Geological  oeeurreiute, — 

Lower  Miooi^ne,  ThayotmTo. 

Semarks. — Shape  and  ornameutatiun  allow  no  doubt  as  to  tlie  generic  position, 
ihoi^li  tU  wpaoiflo  detanniiution  aeema  somefwfaat  nnoertain.  No  apeciei  belonging 
to  this  t^'cnus  has  been  described  from  .Tfira,  Smtintra  r.r  Wfst^'m  Tiulia,  nntl  for  com- 
parison with  foissil  species  from  Bvuope  its  state  of  preservation  is  not  sufficient ;  I 
IhmdanfKiuto  riwtadn  from  any  eomparisonin  oriar  not  to  draw  miiiViiiltiig  «Bf 

Oloaioiis.  The  same  applies  of  course  to  living  species,  though  there  m^nvi  lobe  some 
fiolmbilitjr  that  the  living  Soleewrlu*  exaratut.,  Phil.,  from  China,  is  a  close  relative 
of  thelCoeenieiipedMfnimBtunias  ontiieotibarhand,  no  ■unilar  tpeoiu  ooold  be 
foand  among  tbe  fauna  of  tha  Indian  Ocean,  and  it  ia  thentore  probable  that  it 
)  an  eitiiwt  tjpe. 


2.  Genus:  SOLEN,  Linn^ 

BOLKK,  SpOO. 

Then  are  Mrenl  fragments  of  a  ahelU  which  by  their  ohamotfristio,  elongate^ 

notangular  shapes Mtd  tbo  Inr^^i^  iiidnx  T,  H  iin questionably  prove  the  existence  of 
Una  genua.  None  ol  them  is,  however,  suihciently  well  preserved  to  allow  of  ita 
featnres  being  studied  and  its  tpeeifle  charaoten  being  fixed.  In  fact,  it  is  even 
impossible  to  say  whether  the  fragments  reprosont  one  or  more  species,  as  some  of 
them  belong  to  small  specimens,  while  others  clearly  demonstrate  that  the  shell  must 
bare  attained  a  oouidenble  riw.  and  are  distingiusbed  by  an  extremely  thin  ahdl 
meaaaring  0-87  mm.  and  under  in  tUdtlMia;  as  both  occur  in  the  same  bod,  it  b 
quite  possible  tbat  the  small  sipednMOi  repraiont  only  the  adoleaoant  atagea  of  the 
large  ones. 

Btologieal  oeeurrenee. — 

Zone  of  Pholat  orientalit,  Thayctmyo. 

Zone  of  Canctilaria  martiniana,  Siinbu. 

Eu%:  MdCrtlDM, 
Genua:  ICACIEBA. 
UaOBA  namftisnNi^  ipeo.  nor.,  Fl.  XTI,  flgi.  1,  snf,  S; 

Mbasubixents. 


Imctk.       Htigbt.  l/H. 
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digbtly ;  the  index  L/II  Is  (hcrofnrc  relatively  small,  aa  far  as  ombe  jodgadCNIIltlie 
fairinflMnNiinflintai  it  is  rather  flat,  bat  reiy  inequilateral. 

Tbe  imdM  ii  inllatod,  pointed  and  siacongly  prosogyrio,  sitoatBil  oomddwfibTy 
beliiiid  the  middle  line. 

The  pedal  x«gi<ni  is  Ytxj  long*  broadly  rounded ;  the  aiphonal  region  is  very 
abort,  and  aooamiaated.  The  anterior  margin  is  broadly  rounded  and  passes 
gradually  into  the  almost  stnii^tt  only  ^f^iOy  convex  ventral  margin ;  posterior 
marpn  short,  entin-ly  mnn^etl  into  the  cardinal  margin  and  forming  a  point«l  angle 
with  the  ventral  margin.  Cardinal  margin  long,  angularly  broken ;  the  anterior 
part,  which  is  the  longer,  is  sligfatly  omevre,  rentrelly  ioolined  and  passes  abraptly 

into  the  anterior  margin  ;  the  posterior  part  sli'^htly  convex  stdng^  tOofiBg  in 
ventral  direction,  passing  gradually  into  the  posterior  naargin. 

"Pnm  the  top  of  the  umbo  a  broad  keel  wUoh  is  flattaned  at  the  top  baTing 
therefore  iwn  sharp  edgOB,  runs  towwda  the  posterior  comer,  tbesurlaoe  drappiag 

steeply  behind  it. 

Doling  the  nealogio  stags  the  amaaMntation  oonriiBts  of  broad  MOoentoiB  ribs 

^paratrd  by  hroad  conoave  interstices  ;  in  adult  specimens  tlds  OtnMMntation  is 
seen  on  the  umbcMial  region,  but  owing  to  its  delioaoy,  it  ia  saaily^  nam  oS ;  this 
owiamentation  bMomes  soon  olboed  and  is  nplaMd  by  Ana  aanoantiio  strias  of 

growth. 

The  hinge  is  eomposed  as  Mlows:— 
a.  SiffU  pohe, 

1.  Antarfvlatenl  teeth. 

There  are  two  long,  thin,  lamellar,  stronirly  opi^thonlinr^  antr^rior  laterals,  Lalll 
and  LaT;  the  ventral  Lalll  is  much  longer  aad  stronger  than  LaT,  being 
niaed  at  its  middle  into  a  high  knob.  The  dorsal  tooth  LaY  is  vny  thin»  a  Httle 
undulating,  hi<;li  at,  iU  ant-  rior,  low  st  its  posterior  end,  hut  shorter  than  Lalll, 
being  separated  by  a  deep  eloiigate  aookat  from  it;  it  is  well  set  off  against  the 
margin  by  a  deep  fnnNnr. 

2.  Cardinal  teeth. 

The  anterior  cardinal  C3a  is  thin,  lamellar,  strongly  opisthocUne,  having  a  deep 
socket  at  its  posterior  (ventral)  side ;  it  is  joined  at  its  apex  to  C3p ;  the  latter  tooth 
bthin,  bunoUar,  strongly  prosocline,  forming  a  /\  shaped  composite  tooth  with  Cda, 
the  apex  of  which  is  ri|^  ondBmaath  the  umbo;  behind  itfoUowsthedseip  intacaal 
ligamental  socket. 

S.  Posterior  ktesal  teeth. 

There  are  two  posterior  lateral  tenth  LaTII  and  LaT  ;  loth  are  thin,  Iamel]ar« 
olongato  and  strongly  prosocline ;  the  ventral  Lai  is  much  stronger  than  the  dorsal 
lani,  slanted  fiRRa  it  by  a  deep  nairairsodkBt;  boOktselh  an  h^Mt  at  their 

anterior  cxtTomity  and  decrease  in  pflltariw  diceation.  LpUI  it  dudaTt  fllinMir 
and  weU  set  off  from  the  margin. 

1.  Anterior  laMtsath. 

iU  the  fliat  inatanoe  it  seena  aa  if  thm  ITH  ai4r  one]«inellar,thin,  opisthoo^ 
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anterior  lator&l,  woll  «iot  off  from  tho  margin  by  a  deep  furrow,  and  well  forward  of 
Iho  umho ;  under  ordinary  circumstances  one  would  liavc  unljcsitatingly  intcrprctwl 
it  as  Lall,  but  it  is  unqestionably  on  tho  dorsal  side  of  Tialll  wlion  the  valves 
aro  closal  and  must,  therefore,  n^present  T-a  IV.  On  its  posterior,  ventral  side,  sopar- 
atoil  by  a  shallow  Fockot  there  is  a  thin,  lamellar  and  strongly  opisthocline  tooth 
which  might  ho  considci-ed  as  a  cardinal ;  on  closer  examination  it  will,  however,  l)o 
scon  that  the  anterior  continuation  of  this  tooth  passes  on  tho  ventral  side  of  LalV, 
although  hecomin;^  very  rudimentary ;  it  must,  therefore,  unquestionably  rtiprcaout 
the  true  Lall  which  imitates  shape  and  position  of  an  anterior  cardinal  tooth. 

2.  Cardinal  Mh. 

The  anterior  cardinal  tootJi  C2a  is  very  thin,  lamellar,  strongly  opistboclino, 
having  a  narrow  socket  on  its  anterior  (dorsal)  and  a  broad  triansular  <tockot  on  its 
posterior  (ventral)  side  ;  its  aiJex  is  joined  to  C2p  ;  this  tooth  is  very  thin,  lamellar, 
strongly  prosoclino  and  joined  to  C2p  forming  a  A  shaped  composite  tooth,  the 
apex  of  which  is  right  underneath  tho  umbo ;  beliind  it  is  the  triangular  ligamontal 
socket. 

3.  Posterior  lateral  toeth. 

There  is  only  one  large,  lamellar,  strongly  prosoclino  tooth  LpII,  having  a 
rather  broml  socket  on  its  dorsal  side. 

Tlic  hinge  formula  is,  therefore,  as  follows : — 

Tlight  valve  La.  V    :  III    :  I  C.  3a    :  O'   :  3p  |  Lp.  Ill  :  1. 
Kight  valvo  La.  ;  IV    :  II  (  C.  :   2a  :  2p  :  •  Lp,  II 

Ligamental  groove,  triangular,  small,  but  deeply  concave,  anteriorly  inclined. 
Pallial  impression  and  muscular  scars  not  observed,  a)iparently  ill-marked.  Test  very 
thin,  measuring  not  more  than  a  '66  mm.  iu  thickness. 

Qeological  occurrence. — 

Zone  of  Tarallelipipedim  prololorluo*«m,  Kama. 
Zone  of  Tholn*  orientalig,  Thayetmyo. 

Bemnfkt, — Among  the  largo  number  of  species  belonging  to  the  genus  lifaetra 
none  is  so  conspicuous  by  tho  disproprlion  between  the  size  of  the  pedal  and  siphonal 
region  as  Mactri  protoreevegii.  The  eitrcmely  elongate  anterior  and  the  short 
accuminate  jwsterior  region  characterize  this  species  exceedingly  well. 

It  was  for  this  obaraoteristic  shapo  of  the  shell  that  I  at  once  recognised  that 
tho  Miocene  specimen  must  bo  very  closely  related  to  Maclra  reevetii,  Doshayos,  from 
Malacca,  and  when  I  found  that  tho  fossil  specimens  exhibited  the  same  concentric 
ribs  on  the  umbonal  region  though  in  a  more  delicate  state,  I  a.ske<l  myself  whether 
1  was  not  justified  in  identifying  both  specimens.  It  is,  however,  unquestionable 
that,  in  harmony  with  the  observation  made  in  other  species,  the  whole  of  the 
characters  of  the  living  specimens  aro  of  a  wmewhat  larger,  stronger  stylo  than  in 

tho  fossil  species,  and  acting  on  tho  principles  observed  in  other  species  I  prefer  to 
distinguish  it  under  a  special  name.  It  is,  however,  quite  unquestionable  that 
Mactra  reereiii  is  the  direct  descendant  of  the  Miooone  Maclra  protoreete»ii,  beine 
distinguished  by  coarser  featiirus  only,  though  it  8<M?m8  unquestionable  that  it 
represents  a  typo  wliich  la  extinct  among  the  fauna  of  tho  Indian  Ocean. 
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Family  :  ilTIOM,  DMiuiyn. 

Genus:  CORBULA,  Brugifere. 

Thrco  wtill  charactoriaed  spccios  hare  baea  described  which  oaa  be  eaaily 
jjnthUpiMMMi  M  foUows  :— 

A.  Both  valvM  cufwad  witb  eontentric  ritw. 

(a)  Kight  an^  li>h  Tilft  ooraplately  aoMnd.  8h*U  tnii«r«n»1f  ot»1. 

1.  C'irhula  toeiiilit,  K.  Martin, 
(i)  Bight  niva  oompietcly,  left  Talre  onlj  tawattia  the  veutral  margiu  eijvuniil  witb  libs, 
■bill  AobImMsL 

8.  CVJu/a  rujoia,  Sowerby. 

B.  Bight  TalT«  ouveriid  with  eoueeDtri«  riba,  left  valva  wno»t.h. 

Ono  species,  Corbularugoia,  Sow.,  represt'Tit?.  apparently  a  type  which  is  extinct 
among  the  pmeat  fauna  of  the  Indiaa  Ocean.  Corbula  protolruncala  is  apf  arentlj 
the  permaneat  nea1o$do  stage  of  OorM0  tnMmta,  Sow.,  inhabiting  the  Indiaii  Ooean* 
while  Corbula  »oci<tUi<,  K.  Martin,  is  ondoabtedl^  the  Miooaiw  aiMMMtoir  of  Cigrtiile 

Coamok  lOGUia,  E.  ICavtin,  TL  Tn^Ugh         ^a-t^  lt,o-». 
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Bm  dwll  is  slightly  inequivalTe,  although  both  vtivm  lum  Tcry  much  the 
same  tmnsvprsoly  trinn!,Mi!.nr  shape,  the  length  of  which  rihvays  pxccwls  the  hoi!>lit. 
80  far  as  can  be  judged  from  the  material  at  my  disposal,  u  liich  is  rather  iusutii- 
dantfar  the  piirpwaiwiBniad  to  below,  the  index  L/H  allonU  aome  tvij  iDtamtiiig 
features  partinulnrly  if  hoth  valves  ara  considered  separately. 

(a)  Might  valve. — Glancing  through  the  %ure8  as  givon  above,  it  will  be  seen 
that  tile  index  is  qnite  iadependent  <rf  die^  laigs  tiItob  having  nthflt  a  ami],  tiw 
nnaUcst  i^pcimcn,  rather  a  hi^  indfls;  if  anaaged  aoonding  to  fiia  indn  Ilia  fol> 
lowing  table  ia  obtained : — 

i-n  1-w  i<9r  i-u  i-ta  110  i-u  in  i-u  i-si  i-u  i-m  i-m 

i«  i-w  i«  iitt  i>ia  t»  vu  v«  !•«  !■«  M  M»  110 
«     ...      tsiii.      1^.^  it 

tn    IM    m    1««    I'M    M>    tW    1«    I'M    M    I'd    1<M  !•« 

X  1         M>  X  \        mm  9m  X         mam  m 

■      .      .   1<H    Vm    l-M    W  £'W 

of  IpCcllIlBM  ...  1  * 

It  vill  be  seen  that  the  amplitude  of  the  index  L/H  is  rather  a  large  one,  ez> 
toodiag  Unmi  rfi5  to  1*68.  hut  theeheln  ediibitB  finqvoit  and  nmetiinea  large  gapt. 
I  am,  howi^vor,  convinced  that  they  arc  ohie^  dvo  to  insiilTicient  niatorial ;  die- 
ngaiding  these  gaps,  the  mathematioal  avenge  of  the  index  would  be  1*465.  and 
tiia  aTorage  oalonlated  from  aotnal  6gatt»  1*448 ;  the  htier  it  tluNifon  alightiy 
smaller  than  the  former,  but  contrary  to  observations,  made  in  other  species,  the 
majority  of  speoimaDadoeB  not  group  around  either  of  them;  the  Tatiatioii  formula  is 

1-68  ^i-m 

l*t5 


mr.44    |    tmagt  < 


(h)  Left  9alM.—1!b»  aanoohiwratkm  with  regaid  to  thejonnger  and  loll* 

gn)wn  ralvos  seems  to  hold  good  for  the  left  valve  too,  thou^  it  may  be  probable 
that  young  speoimens  axe  a  litUe  kaa  dongate  than  fnU-grown  onaaj  if  the  indioei 
an  amnged  in  atoending  order  fbe  following  table  ia  obtained 

Index  .  .  .14a  11:*  l  U  1  «  1*':  147  l  is  119  150  I'&l  I'SS  168  I  M  I SS 
la^hvilVMlMi*      S       1      1     ..  1      1  1 

lalW    .       .       .    1S8     It"     lis     ISt     ICO     161     IM    1  6S    1  «*    1*5    1  fl«    lli7  168 

SMterfqMiMM        J    1         1    3  1 

pirn    ...    let    1-70    1-71    1-n    1-73    1-74    l-7»  17«  lf7  178  1^  1«0  lU 

VHOAlV'flf  ipMbUHB     mm  X       ******         tm         44*  L       •«■*•«       *n       irr       «m       a^  & 

80  far  aa  eaa  be  judged  from  tiieae  fignieB*  wUeh  owing  to  the  large  and  bt- 

qucnt  gape  might  be  citvisidered  as  not  sufficient  to  draw  any  conclusions  from  the 
amplitoda^  the  index  l^H  is  a  laige  one,  ranging  from  1*42  to  181 :  the  mathemati- 
oal awwge  would  thewfaw  be  l-eOB  and  nalwihfwdane  l-BBg,  the  farmer  being  as  in 
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the  case  of  the  ii|^t  tiItib  dlghtly  laigat.  The  fomuila  U  yuaMm  woold  thom- 
foe  bo- 
rn (l-WBawth. 


m.  40    I   ma^  i 

I'M  (I'BWmJ. 

Vow  if  both  facmoln  an  oomparad  Mme  remarkable  faatom  ana  nrealed 

which  in  my  opinion  are  not  merely  aecidf^ntal.  In  ihc  first,  instance  wo  soe  that 
the  ampiitude  of  variation  is  nearly  tho  same  in  both  valvus  being  var.  H  and  var. 
40  napeefiTelj ;  it  is  fnrtlwr  nnqimtioiiably  that  in  tbe  right  valfe  the  amplitadB 

incliifli  'i  smnlliT  indices  than  in  tho  loft  valve;  in  other  words,  the v<ill>e  qf 
thU  tpeeUt  it  generalljf  More  elongate  than  the  riyht  one,  tho  avura;^  iodioes  being— 

{ l-lts  {l  532       ^  ^  "•'•^ 

%  feature  whioh  a  not  so  eatiljr  noticed  by  the  eye  only. 

On  tbe  bans  of  the  above  figures,  if  both  valves  are  oonsidered  tocher  the 
fonnnb  oC  Taiutioii  would  1 


l-n  r  1-830  nutlu 

l  ib  (  1-502  cal. 


Tho  species  would,  therefore,  hare  a  very  large  amplitude  of  variation,  but  it 
nuqr  tie  qpiaatioDed  whether  it  is  jastifiabls  to  oombine  the  variatioas  both  valvoB 
flonaidoriiig  that  botb  are  different  in  8ha]>e. 

It  will  tbenloimbe  well  to  oontinus  the  plan  of  deaoribiug  eaoh  valve  separatofy. 

(a)  JSi^jtf  mIm.— The  valve  is  very  stroiii^ly  inflated ;  iii  ventral  direotioii  it  is 
aomucb  inflcctod,  tlial  it  nearly  bepomcs  f?li>l)nlar.  Tho  umbo  i.s  vory  low,  dupMased 
slightly,  prosogyric,  aitoated  in  front  of  tho  middle;  it  is  very  inejnilateral,  the 
pedal  region  being  ahttt  and  rounded,  the  siphonal  region  prodnoed  but  obliquely 
truncatod. 

Tho  anterior  margin  is  rounded  and  passes  gradually  into  the  long  convex 
ventral  margin,  which  forms  a  sharp  pointed  angle  with  the  short,  straight  but 
obUque  poeteriar  margin.  The  cardinal  margin  is  long,  angularly  broken;  its 
anterior  portion  which  is  the  shorter  passing  gradually  into  the  anterior  margin, 
while  the  iXMtcrior  portion  lorms  an  obtuse  angle  with  the  posterior  margin.  A  Strang 
■harp  keel  rtms  Iran  the  umbo  towards  tbe  posterior  oorner,  on  its  doansal  side  the 

surface  \<^  'it"fply  inelinofl,  but  slightly  OOBcave  by  a  sharp  fnnow  wilioll  tona 
from  tho  umbo  towards  the  middle  of  the  posterior  margin. 

On  the  anterior  regioa  of  Ibo  shell,  ija.,  in  front  of  tbe  Iteel,  the  onamentatlan 
oonasts  of  stront,'  rnnmlr  l  oonoontric,  ribs,  st^p.iratid  by  deeply  engraved  linear 
intentioee.  The  ribs  are  a  little  irregular  as  regards  strength ;  on  the  umbonal 
r^on  they  are  rather  thin,  but  increase  in  strength  rapidly,  beooming  at  the  same 
timo  somewhat  undulating,  particularly  towards  the  veutral  margin. 

The  rogion  behind  the  keel  is  provided  with  fine  oonoenttio  striie  only,  instead 
of  oonoentrie  libi* 

Si 
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Tlic  liiiige  oonosts  of  a  strong  hook-like  tooth  underneath  the  nmbo,  CI, 
behind  which  there  is  a  deep  triangular  slit ;  there  is  a  rudimentary  oloogate  posterior 
lateral  Lpl ;  there  is  also  a  Terjr  nmimt  ntary  Lai. 

'1  hf  imisculnr  soars  are  deeply  sunk,  the  posterior  hoins  the  lai^r  one,  round, 
and  anteriorly  bordered  by  a  strong  ridge.  The  anterior  scar  is  oral,  set  on  a  lodge ; 
tbe  palHal  impreasian  is  sfaraogl^  markedt  not  riimatod,  nther  distant  from  the 
margin. 

(b)  L^t  valve. — The  valve  is  much  less  inflated  than  the  right  valve,  and  also 
less  inoorvated  in  rentral  dirsotkm,  hat  the  rentral  margin  afifoids  a  peeoUaritjf 

inasmxich  ;is  it^  txlu'e  i&  hi^nt  inTrrmIs  at  a  right  angle, forming  a  kind  of  ledge  whioh 
rests  in  a  groove  ol  the  right  valro. 

The  other  fBatnres  are  the  same  as  in  the  ri^t  Tshre,  exo^  that  the  ribs  are 

generally  WL'iiker,  but  iu  arlditlori  to  tbu  ooncentrio  ribs,  there  are  radiating  gtriie 
increasing  in  strength  pcwteriorly,  which,  however,  are  ouiy  risible  on  some  iqieoi- 
mena. 

There  is  a  deep  ligamental  socket  bavin in  fnmt  of  it  a  mdimentaiy  baidljr 
visible  C2a;  LpII  is  thora-lik^ moderate^  strong;  internal  characters  the  same 
as  in  the  right  valve. 

Q0Oiogietil  eeeurrettee.— 

Zone  of  Arra  theohaldi,  Kama. 

Zone  of  I'aralleltpipedum  prototortuoaum,  Kama. 

ZflM  of  Fh9h$  oHmMU,  Thaytiajo. 

Jlemarhs. — Corhula  socialit  is  so  ckiscly  relat^:>d  to  Corhula  prototruncnfn, 
that  I  iirst  considered  them  as  identioali  and  in  fact  if  onlj  tlie  right  valves  were 
kmnra,  the  diaBnetwm  ot  both  apeoiee  wpold  be  exceedingly  difflcnlt.  Onijaa  close 
comparison  of  woU  ]iruscrved  specimens  one  would  we  ibst  Ooitml&  protetruncata 
is  a  little  stouter  so  to  speak,  or  to  use  the  mora  waBntUic  term  tibe  indoz  L/H 
ia  generally  much  smaller  in  tbe  r^ht  Talre  of  OofimUt  tothdia  fhaa  in  Cortel* 
preiotrxnwaia.  The  chief  dilTi^renco  rests,  howover,  in  the  ornamentation  of  the  left 
TalTQi  which  is  nearly  the  same  as  that  of  the  right  one  in  Gorbula  toeinUt  in  ad* 
dition  to  being  nearij  of  13w  aanie  rise,  wbils  I3ie  Mubm  ii  amooth,  and  the  vaire 
mueh  smaller  than  the  right  one  of  Corhula  prolotrmtoato. 

There  is  no  doubt  that  the  fossil  hero  described  is  identical  with  Corhula 
todalh,  Martin,  from  Java.  Martin  states  that  the  ventral  margin  of  both  valves  is 
inflated,  a  statement  which  I  venture  to  question  however  ;  in  &ct  the  left  flgnrs  of 
Martin's  fii^ire  lOc,  which  shows  the  internal  side  of  the  right  valve,  shows  distinct!  v 
the  same  sharp  line  which  marks  the  boundary  up  to  which  the  inflated  ventral 
masgili  of  the  left  valve  reaches,  as  in  the  specimens  here  described,  a  Bdo  nUah  em* 
not  be  confoundrjd  with  the  pallial  impression.  Moreover,  the  posteriorly  ^tflWMiny 
breadth  ot  this  band  is  well  depicted  in  Martin's  flgure^ 

The  neamak  firiiiig  rahtive  ia  CtrMa  enuM  fimni  flia  Aw^^mfti.  igiiiibj  ^ 
hot  the  aimikriliy  between  the  MiooeiiB  CtrMe  eeotsUa  and  tiie  ttfbig  OmMs 
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inPMw  u  ao  gnat  that  both  ■peoiea  might  pevhaps    considered  as  identioil,  if  ill* 

same  distinguishing;  features  which  had  been  notiRiyl  in  other  specit^  worn  not 
obflerTed  with  regard  to  these  tvro;  the  living  specie^  apparently  attain*  a  larger 
rfieaadtheshflUftgiMtertbidaiBM^batotherwiaeit  ii  eiiiotly  the  nme  u  that 
of  Corhula  torictHi ;  youn^  specimens  of  Corbuln  crana  must  be  perfectly  identical 
with  Corbnla  aoci<iUii,  and  it  is  (juito  obTions  that  the  living  species  is  the  direct 
daMMiiduit  cl  ilw  Ifiooantt  OorMu  §oaMt§. 

OoBMOLL  waaou,  Sowvbf ,  FL  XTI,  Hgj^  a,  ft*.  9, 9a,  IQ,  10s. 

IMD.  OmUh  f^tm,  J. U  OuikMtmtikf, llwii  Qiiil.lsi.sI Umlm  Ihrwi^  Tal.  T, |t  XXT, Ig.  $. 

IfoASDBIMCNTI. 

< 

(•)  Right  t»It».  .  (0  I*ft  T»ln. 

U'agrh.  L  H.  l^gth.  H«({tt.  L/H. 

Ot   lUilmm.  .     71  mm.  .   14&  (1>     S-Oaun.    .    t  l  aiiBi      .  IM 

(Q    M  •   .    M  •   .  I'M  I 

The  shell  is  of  small  sin»  terj  neulj  efQivilTBk  the  loft  valve  baiiig  diglitfy 
gmailur  that  the  right  one. 

(a)  A'^MmIm.— The  light  Tslve  ii  tnamiMty  riumibcillAl  in  thspek  ihs 

length  being  somewhat  in  excMs  of  the  huis^ht*  tho  index  I^/H  il  kppMSDfelj  not  rvf 
high«  and  the  valTe  ia  not  veiy  ine^oilateraL 

The  umbo  is  depnaaad,  somewhat  flattoaed  and  proso^yrio,  situated  slightly  in 
frvnt  uf  thu  middle  Une. 

The  ptxlal  region  is  short,  broadly  aoonnuQated,  the  aiphooal  legioa  a  little 
longer  expanded  but  truncated. 

The  aaterfor  margin  is  rounded  and  pane*  gnradually  into  the  straight,  only 
slightly  convi^x  rentral  mari^in  which  forms  a  sharp  angle  of  about  60°  with  the 
straight  and  obiii^ue  pusteriur  margin.  Cardinal  margin  rather  long,  the  anterior 
portioa  ia  ventially  iwdiiwd  and  pawns  gradually  into  the  anterior  margin,  tiie 

posterior  portion  in  straight,  noarly  paralM  tO  the  TBBtal  naigin,  fonmilg  B  TBiy 
obtuse  angle  with  the  posterior  margin. 

A  sharp,  straight,  dightly  nanded  Iced  nma  itom.  the  nmho  towaida  the 
poaterior  comer  ;  the  area  behind  it  is  moderately  inclined  and  slightly  concavei, 

]>uriDg  the  oealogio  stage  thesurtaoe  in  front  of  the  keel  is  smooth  and  eihihita 
only  a  few  line  eonoe&trio  alrite  extending  orev  the  vhole  of  the  auzfaoe,  inoludln^ 
the  posterior  ares,  as  can  be  judged  from  the  ornamentation  of  the  umhuti  i!  n  i^iun. 
After  the  shell  has  reached  a  height  of  about  3  to  <li  mm.,  ooocentrio  angdar  ribs  of 
considerable  strength  appear  suddenly,  terminating  abruptly  at  the  posterior  keel ; 
the  ribs,  which  are  equidistant,  are  aefMuated  by  broad  ooocave  intentioea;  the 
posterior  area  exhibits  only  a  few  fine  concentric  lines. 

Characters  of  the  hinge  and  internal  features  not  known. 

^)  Ztfi  eof a«.— The  left  Talve  wfaidi  aa  atreody  itatad  is  slightly  amaUar  than 
the  right  one,  is  of  exactly  the  same  shape  as  the  former ;  tlie  only  difference 
which  aeems  to  exist,  lies  in  the  ornamentation,  inasmuch  as  the  greater  part  of 

tit 
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flie  aaxfiMje  m  oovend  irUih  Hue  ooneentrie  lines,  wUlo  flie  ttaang  lAi  oqI^  appear 
dene  to  the  ventral  margin. 

Cbtracten  of  the  hinge  and  intemsl  featoioa  not  knom. 

Gtological  oee*rmee.—  , 

Zone  of  Jlyliliit  nicohariniit,  Sini,'u. 

Zone  of  Meiocardia  melavulgarit,  Sinsji. 
Remarkt — General  shaix;  and  ornamentatiou  agree  so  well  with  Sowcrby's 
Cordii/a  mpota  from  Bind,  that  although  hia  figure  is  somewhat deteetirei  I  haTe  no 
doubt  that  the  spcH-iTnotis  from  Burma  arc  Identioal  ivith  tliose  from  Sind.  I  am, 
however,  not  in  the  position  to  say  whether  Corbula  rvgota.  Sow.,  and  Corbuta  rugon^ 
Kam.,  an  NaOy  identioaL  Reeve  doe*  not  mentian  a  OorMo  rmgeta,  lanu,  and  I 

oarmot  suppress  some  doiilit-i  ns  to  the  correctness  o(  Janwsde  CarL-  S-iurrliv'i  detcr- 
minatian  ;  in  fact  I  rather  feel  iuolined  to  think  that  both  apecios  are  not  identical, 
a  ({iMetioii  vbish  eaanot,  Irowerer,  be  ntUed  yet.  If  raj  -Hew  ahoold  erentnally 
jirnvo  to  bo  corn  et,  it  must  be  unders(<xKl  th'*t  tVio  siH  rinii  ns  from  Burma  aia 
identical  with  Corbula  rugoaa,  Sowerby,  but  not  with  Corbula  rugota,  Lamarck. 

Oorhda  rv^oM,  Sow.,  is  eanly  dittingoidifld  by  its  tiuall  dso,  iti  move  or  len 
rhomboidal  shape,  but  partioiilaily  hf  its  onamantation  as  none  of  the  other  qpeoua 
exhibit  ainular  angular  riba. 

Among  loHil  spedes  the  nearert  relatiTa  la  OorbuUt  tiewUeotta,  Mart,  item  Um 
Miocene  of  Java ;  in  fact  1  buliered  at  Qnfc  that  the  two  specimens  were  identical, 
but  on  closer  examination  simu:  difTeronoM  were  noticod,  which  justify  a  spocific 
separation.  In  Corbula  acudcoata  the  strong  conceatrio  ribs  extend  from  the  umbo 
in  ventral  dlteetion  all  OTtr  lha  anterior  part  of  the  surface ;  in  Corbuta  ragota 
thry  do  not  appi'Hr,  but  for  some  distance  from  the  umlio  ;  tho  slu-ll  was  t)n-refore 
more  or  less  smooth  during  tho  nealogic  stage,  while  it  was  concentrically  ribbed 
during  tiie  aone  period  in  OorMa  «0wf|pwto. 

Marfin  further  mentions  tlmt  in  Corbula  acuticofi(i  tho  ribs  terminate  in  very 
characteriiitic  nodules  on  the  posterior  keel,  a  feature  which  is  not  exhibited  by  any 
of  the  tpedes  examined  byme  ;  it  nraatthoiwerer,  beremarkad  that  In  none  of  them 
thi^  particul.'jr  ]i:irt  of  the  test  was  preserved  and  that  thevelon  the  nCNMlbaervatlailk 
of  this  character  docs  not  prove  its  non<existenoe> 

A  nmob  more  important  diffeveDee  wodd  be  foond  in  the  <nnam«ntatkm  of  the 
left  valve.  In  Corbula  €ietUieo$ta  the  ornamentation  of  the  left  valve  exhibits  strong 
ribih  while  those  of  the  right  are  much  weaker ;  it  is.  however,  difficult  to  jndge 
-with  some  aooara<7^  about  this  character,  because  Martin  figures  only  a  right  valve, 
and  a-s  this  exhibits  strong  ribs  all  over  the  surface,  tbotjo  of  the  left  valve  mujst  be 
vary  thiok  indeed,  and  the  appearance  of  the  left  rah  e  would  therafors  QQnsidetablj 
diSor  from  that  of  the  same  valve  of  Corbula  rugota.  Sow. 

Taking  everything  into  oonddenation  ft  aasBot  be  denied  that  there  exists  a  dose 
relation-ship  between  the  two  speoie^,  althongh  diliBnnOM  bad  to  be  IVOOlded  irMoh 
render  a  specific  identification  imiioaiuble. 

I  cannot  find  any  living  ralativei,  as  those  spaoies  like  OorhtUa  modttUt  of  the 
Vidian  Ooeaii  ]iav»  a  atronglr  ribbed  Mt  valv^  a  tetaia  wluoli  ia  not  danlopad  ia 
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Corhula  rugoea.  This  ipedM  gBi|ifOMPti  OiBNlbra  •  type  flKtliMit  amoi^  Iht  Uxam 

CwxuLA.  mnanvmk'U,  ipen.  noTn  PL  XVI,  flgi.  6,      7»  a*(l. 

Pt.  1.  f..  V,  G«.  8,  ot. 

MEASUuiUDn. 

mm.    .  10  3  mm.    .  X-38 

Though  of  rather  iroquemt  occurrenoe  in  aomfl  beds,  well  praeerved  BpeeiiMni 
that  I  MMiMedei  in  getting  the  nuwnivBunti  of  a  tiiigle  right  rahv 

only. 

The  shell  is  rather  ineqiuTalTeb  tho  right  valve  being  nmoh  larger  than  the  left 
oiii ,  ill  addition  to  it  being  differently  ornamented. 

(a)  Bight  tvi/tv.— The  right  yalve  is  triangular  in  shapo,  and  as  ihcw.  is  gnM' 
mlly  oTily  a  small  difference  between  tin'  len_rl!i  :uifl  lu  iirht,  the  index  Tj/H  is  appa- 
rently only  small  and  the  valve  affords  a  peculiar  short,  antero-posteriorly  compressod 
diai« ;  it  is  lather  itiQOf^  inlliM  hnk  aUttlA  flaNeneA  iowai^ 

The  umbo  is  low,  pointed>  proiqgyria^  and  itranglj  iaioanratBd,  ntnatod  sUi^tly 
in  front  of  the  middle  line. 

The  shell  is  very  foeqnilatenl,  the  pedal  region  being  short,  rounded,  the 
^bonal  n-grion  short,  attenuated  and  obliquely  tnme'ited. 

The  anterior  margin  is  short,  rounded*  passing  gradually  into  the  broadly  oonvex 
ventral  mar^n;  the  posterior  margin  is  oblique,  vwy  short  and  forms  a  sharp  painted 
angle  with  the  ventral,  and  a  slightly  obtuse  angle  with  the  oardinal  margin. 
Cardinal  margin  long,  oorved;  the  anterior  poitiont  which  is  the  shorter,  passes 
gradual^  into  the  anterior  margin,  while  the  samewliat  longer,  posterior  portion 
forma  s  sharp  angle  with  the  posterior  margin. 

A  sharp  mnuatcd  keel  runs  from  the  umbo  towards  tho  posterior  oomar, 
separating  a  narrow  posterior  ana  ttem.  the  larger  anterior  region ;  the  posterior  area 
whieh  drops  nearly  perpondioalarly,  is  slightly  concave,  and  bears  a  deep  and  ~1  arp 
furrow,  which  runs  from  the  umbo  towanls  th^  middle  of  the  posterior  margin.  The 
ornamentation  consists  of  coucoutric  rounded  ribe,  which  quickly  increase  in  strength 
towards  the  ventral  margin;  at  the  umbonal  part  of  the  sbeU  the  ribs  am  straight, 

tnit  very  soon  they  become  sfnni^ly  bent  in  ventral  dtaoilon,  owini»  to  the  curvature 
of  the  shell ;  the  ribs  terminate  suddenly  at  the  keel*  and  on  the  posterior  area  only 
numerons  fine  eonoenirio  elriss  an  visible.  The  intenittoeB  am  neaily  as  braad  at 
the  ribs  and  rather  deep. 

The  hinge  conasta  of  a  veiy  strong,  hook>like  tooth,  CI,  which  is  strongly 
earred  upwards ;  there  an  no  signs  of  anj  laterals.  The  mnsenlar  soars  am  mil 
marked  ;  tho  {Wsteri  which  the  larger  one,  is  round,  the  anterior,  which  is  a  little 
smaller,  is  ovaL  Fallial  unpreesbn  strongly  marked  j  there  Ut  however,  no  sign  of  a 
dnns. 
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{b)  Le/t  value. — While  right  yalres  were  rather  frequent,  onl^'  a  single  left  valre 
kM  flOHM  radiw  flmminattoD,  sad  vnm.  flib  ii  poor^  jKmatnA.  All  that  oan 
be  said  is,  that  it  was  much  smaller  than  the  right  Talre,  triangular  in  shape,  the 
pedal  region  T«y  abort  and  rounded,  the  siphonal  a  little  longer  but  attenuated.  So 
far  M  oan  lie  judged  fpom  tlib  liiigb  tpedrnflii,  the  tnifiMa  itm  pacfboilf  amootlit 
exoept  some  fine  strJtt  of  glOVtfL 

Geological  orearr^nee. — 

Zone  of  Dione  dvbiota,  Yenangyat. 

Zoaie  of  TopaefMuf  9a»nUmt  Tenangjat. 

Zone  of  Area  theohaidi,  Kama. 

Remarki. — Misled  by  Messrs.  d'Archiac  and  Uaime's  figure  I  originall  y  believed 
this  species  to  be  identical  irith  Corhula  harpa,  but  I  hare  since  oonrinced  myself  that 
this  species  which  occurs  in  the  CardUa  btaumonH-heii  of  Upper  Cntaceoua  age  is 
differt'iit  from  the  spocies  hero  iindiT  crimination.  Mr.  Pedden  had  already  stated 
that  Corbala  har^  was  roHtricteil  ti>  the  itaoikhot  and  Upper  Cretaoeousbeda»btttoon- 
aidering  the  giwtecmftiiion  with  regard  to  the  geological  horison  of  the  fosa^ 
by  Messrs.  (I'Anliiae  and  Haimi',  T  did  not  repudiate  the  pcsaibilify  of  Corbiila  harpn 
OGOurring  perhaj^  in  higher  Tertiaij  beds.  As  I  hare  since  had  an  opportunity  of 
naminiBg  Cha  true  OaniiJa  AafjM.  I  maj  aafalf  mf  tiiat  tida  apeoifls  it  United  to 
tka  abore^mcntioned  beds. 

HhA  Bpeoifio  determination  of  this  apedes  afforded  great  difiOU^olUes ;  in  the  fint 
instanoe  the  right  ralfe  bean  a  great  nmitarity  to  C«r6iila  M0m2«»,  Matt.,  a  nmilar> 
ity  which  is  so  great,  that  only^with  difficulty  both  apeoinieiiu  can  be  separated  when 
isolated  right  valres  are  examined.  In  fact,  it  ia  nearly  impooible  to  distingoiah 
Tar.  1-25  to  1'85  of  Coi^wta  toeiaUt  from  tpaaitmena  of  CorMafr^atrmeaia  having 
a  similar  index.  It  may  perhaps  be  nid  tiiat  the  ribs  of  CofAata  jMvMranaato  aw 
a  little  ciiiii'stT,  a  fi'Atare  which  is,  however,  very  deceptive. 

A-s  however,  the  left  valves  of  both  species  are  widely  different  with  regard  to 
genend  shape  and  oiraainentattoiD,  it  ia  obnoos  that  the  two  speoies  arediffiBfeDt. 

Professor  Martin  has  described  from  the  Miocene  oF  Java  inider  the  name  of 
Oor^Hto  »eaphoide».  Hinds,  a  speoies  which  bears  such  a  great  likeness  to  the  Burma 
■peoiflS  thai  I  Ibst  iraa  tnoUnad  to  ooarider  tium  as  identiaai  bat  tat  the 
fdUovring  reasons :  (1)  Corbula  icaphoidef,  Mart.,  seems  to  I  c  M'jrir'T.  (2)  In 
(hrMa  ioaphoidet.  Mart.,  the  umboual  r^ion  of  the  left  valve  shows  couoentrio 
xifas,  a  feataie  vhioh  is  eertainly  not  observed  in  the  speeinena  from  Banna. 

Professor  Martin  states,  however,  that  the  right  valve  of  Corhnla  sraphoidfs  some- 
times becomes  perfectly  smooth  (see  fig.  199}.  May  not  the  same  apply  to  the  left 
valve  alsoP  If  this  be  flie  oasa,  and  if  ^eoimens  of  OorMa  protoinmeata  mare 
foond  which  cnIkI  it  concentric  ribs  towards  the  umbonal  r^ion  of  the  left  valvB^ 
this  sii'-ciis  should  be  considered  as  identical  with  Corbula  tcapkoidea,  Martin. 

I  cannot,  however,  agree  Mrith  Prof.  Martin,  who  identifies  the  species  described 
hf  him  irith  Cwbula  tcaphoidet.  Hinds ;  the  figure  which  Reeve  gives  of  this  speoiea 
dlSen  so  irideily  from  that  of  ProL  Martin,  thatt  notwithstanding  the  somewhat 


* 


FAUNA  OF  THE  MIOCENE  BEDS  OF  BURMA.  247 

orads  picture  t£  the  (warn  speoiea  u  giTen  by  Seere,  the  differenoe  is  at  onoe 
obrkiii.  In  addition  to  tbia  Beere  statea  diatinetty :  "  intenHoea  oanoellated  with 
nSmite  longitudinal  atriiB."  So  prominent  a  feature  could  hardly  be  overlooked  by 
such  a  careful  examiner  as  Prof.  Martin,  and  I  venture  to  believe  that  the  lirin£» 
apeoimen  of  Corbula  teaphoida  from  Hongkong  which  Frol  Martin  examined  wati 
not  identioal  irith  Hind*'  apedea. 

Another  species,  which  appears  to  be  closely  related,  is  Corbula  lemitoria, 
Boettg.,  from  the  Lower  Miocene  of  Java,  but  uufortunatelf  only  the  right  valve  of 
Ola  qwBiaa  ia  knoam,  and  iinlflM  it  ia  pmroi 

is  smooth  likt*  tlial  of  Corhula  profofruwata,  it  is  perhaps  bettor  to  Icoop  Ixjtli  spwies 
aeparate.  If  the  above  assumption  should,  however,  prove  to  be  correct,  the  spocido 
name  prototrutieata,  Noettiii^,  ahooH  be  aabatitnted  by  temttarkt,  Bfioitger. 

Amoni:  the  livini,'  species  Corbuln  truncatfi,  Ileeve,  from  the  Andaman  Island";  i-i 
80  close  a  relative  that  I  fint  considered  Loth  species  as  identical :  on  comparison  I 
fduDdf  bowDvw,  aame  diffonneea  irith  regard  to  tiie  soolptore  of  iSie  left  tiItv^  whiidi 
though  very  insignificant  could  not  l>e  disregrirded. 

In  Oorbula  prototruHcata  the  left  valve  appears  to  be  amooth;  in  Ooebwlm  innt- 
Mfa  the  mnbonal  Ngioa  of  the  left  valve'is  araooth,  and  after  a  certain  height  baa 
been  leaohed,  conoentrio  ribs,  like  those  on  the  right  valve,  make  their  appearance ; 
they  continue  for  some  timoi  till  the  sholl  has  roaohod  a  height  of  about  6  mm.  and 
then  suddenly  disoonttnue,  being  replaced  by  an  irregular  iort  of  fibnnia 
ornamentation ;  in  fact  it  s(^<1ms  as  if  the  Tental  paKtion  of  the  left  ralva  oonsiatad 

chiefly  of  laminons  luvers  of  epidermis. 

It  is  thereforo  quito  certain  that  the  nealogic  ;tage  of  Corbula  truncata  is 
identieal  with  the  UUwenA  Cortela  jMvMnmMifo  and  that  the  fbrmer  it  a  dlieot 
descendant  of  the  latter,  the  left  valve  having  evolfed  lome  duUMtaii  whiob  WSfO 
not  developed  in  that  of  the  Miocene  species. 


VwaSty :  f  SOLID JB,  Lewdk 

Genus :  FHOLAS,  Linn^. 
Two  species  have  beendeaoribed  which  can  be  easily  distinguiahed  M  follows  :— 

A.  Sbdl  dniat  dMsd,  not  Hiiiiatid  at  fh*  ■Btarinr  naigia. 

L  Pkolmi  oritHtalii,  Gmtiliiu 

B,  Shsll  widil/  gajing  and  dMjpljr  iiinii*t<rf  «t  ths  antinat  miqiin.  . 

>•  FM*t  ilmrftritmim,  ipse.  bot. 

The  first-named  species  is  identical  with  the  apeolaa  of  thi  tSBM  iMBe  inbabit* 

ins  the  Tn<i!an  Ocean,  wliile  Fholas  bianfordianut  n<preeent8  an  exfinot  type 
which  has  its  nearest  living  reiaUve  in  Fholaa  manilla,  Sow.,  from  the  fiiiiippine 
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im.  ptrf«i.ffcrt»ii»«iw»Mu«o|wiii«itt»aiMiJMw.aa<»M-». 

IfauoiwiiunB. 

length.       Hfigtit.  I/H. 

flijlit  -niWe  .  BS-l  mm.  .  10  8  mm.  .  8-25 
left  nin     .   64  8   ..    .    186   „    .  8-80 

The  Bhell  i»  rwf  tmnsreraely  elongate,  triangolar  in  tbape.  tbe  lengfth  flxoaedi 
tlM  hfligbt  to  moh  an  ateat  that  the  index  L/H  exceeds  S  ;  unfortunately  the 

gpedmens  arc  seldom  well  preserved,  therefore  the  meMuremeats  of  two  spedmene 
only  oouM  be  taken  ;  it  is  equivalve,  moderately  inflated  and  very  inequilateral. 

Tbenmlw  is  aomewhat  inflated,  but  strongly  iacurvated  and  sitauti  d  much 
in  fifln*  of  tho  middle  lin'>.  The  podal  region  is  allOCt»  •ooominate,  the  siphonal 
legum  extremely  elongate,  strongly  accuminate. 

The  antetior  maigin  ii  sliortt  mnnded,  pasaing  gradnally  into  tbe  long, 
sliL'htlv  convex  ventral  margin  ;  the  |X)sterior  margin  is  short,  rounded,  passing 
gradually  into  both  Tontral  and  cardinal  margin  ;  the  latter  is  very  long,  angularly 
Inokeo,  ineqoilateiml  i  the  poeterior  portfam  iaatralght,  etrongly  ventidly  inolineA 
and  muoh  longer  than  tho  anterior  portion;  thn  latter  is  very  short,  s'.iirhtly 
ooDoaTe  and  tomewhat  steeper  inclined  in  ventral  direotiou.  The  shell  wai 
appanntlf  anteriorly  open. 

The  ornamentatioa  oonailtl  of  about  25  to  '-^7  iiiihriented  radiating  ribib 
vhich  cover,  however,  oolj  a  little  over  tbe  anterior  half  of  the  shell.  The 
posterior  part  of  the  ahell  is  appamntly  amootb,  except  for  nnmerow  oloaaly 
set  concentric  strise  of  growth,  but  eeen  under  a  magnifying  lens  it  will  be 
noticed  that  it  is  oovered  with  eoonUen  minute  gt^oies  praduciag  a  kind  of  chagruiu 
like  appearance. 

Internal  characteons  and  dorsal  ralm  not  ohaerred.  Tart  wexj  thin  auaanrlDg 

oat  more  than  0-27  mm.  in  thtckOiaN. 

Qeologteal  oeettrrenee.— 

Zone  of  PAoIm  otiMtatia,  Thayetmyo. 

Semarkt.— It  may  seem  vontureaomo  to  identify  this  species  with  a  rooc  tit  one, 
without  the  doraal  valvea  being  known, at  the  ■peoilio  determination  of  tbe  Pholadidaa 
depends  so  much  on  this  eharaoter.  I  baTe,  tiowerer,  eoBTinoed  myadf  turn 
comparison  witli  the  living  species  that  tho  Miocene  specimens  can  in  no  way  ho 
distinguished  from  Pholat  orientalu.  Gem.,  inhabiting  tbe  Indian  Ocean. 

Ho  species  of  Photaa  has  boea  known  from  the  Somaiia,  Java  or  Wcitam 
India  Tertiaiy  foniatiMi. 
• 

Pao&aa  vbunwoaxvs,  spec,  nov.,  Pi.  XYI,  figs.  19, 1S«»  14^  14a. 

MsASUaSKUSTS. 

LmiO.         B«%hk  L/H. 
Left  tiiItii    .   S3'0  mm.    .   VH  mm.    .  t-i7. 

The  shell  is  elongatoly  wedge-shaped,  considerably  longer  than  high,  the  index 
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L/Q  is  therefore  rather  bigh;  it  is  strongly  inilutcU  and  very  ine^uilatenl,  ante* 
■iorly  gaping. 

The  umbo  is  low,  depressed,  situated  rather  close  to  the  anterior  margin. 

Pedal  region  sliort,  aocaoun&ted,  siphon&l  region  very  elongate,  slightly  aocu- 
minated.  tnuoKtad.  The  ntarior  mugin  whieh  ferait  •  abarp  pointed  Mgle  with 
the  cardinal  margin  is  short,  deeply  sinuati- 1  nml  forrti-i  an  obtuse  anglo  w  ith  tho 
long  almost  straight  ventral  nuurgia ;  posterior  margin  short,  rounded,  cardinal 
margiit  long,  aogokHrlj  brokon,  tlM  antoiior  part  twj  short,  the  poaterior  pert 
long  and  ventrally  inclined. 

A  deep,  narrow  furrow  runs  from  the  umbo  parallel  to  the  anterior  portion  of 
the  oardinal  ma^n,  towards  the  jonetioa  of  cardinal  and  anterior  margin. 

Almost  the  whole  surface  of  the  shell,  except  its  hindmost  portion,  is  coTcred  with 
fine,  nodose  radiatiDg  ribs  separated  bjbnad  flat  interstices;  besides  the  ribs  there 
are  numerous,  somewhat  im^idar  stiias  of  growth,  which,  in  oonoordanoe  with  the 
anterior  gapij^t  of  the  abeUa  an  stmigly  1>ent  in  donal  diieetion  am  the  dplMmal 
region. 

Dorsal  valves,  character  of  tho  hiugo  and  internal  features  not  observed. 

Zone  of  Pholat  orUntolu,  Thnyptmyo. 
Memarkt. — This  species  is  easily  dislinguislied  from  Pkolat  onetUalit  by  its 
widely  gaiHOg  pedal  region,  a  deeply  littiiated  anteriov  luurgin  and  a  deeply 

excavafoil  surfafc  bnlow  the  anterior  part  of  tlio  cardinal  margin. 

Among  the  living  species,  Fholat  manilla.  Sow.,  from  the  Philippine  Islands 
eeoms  to  be  a  yvry  doee  relatire ;  the  general  shape,  the  de^ly  ainuated  pedal 
region,  beinj»  excavated  towarJ.s  tlio  cardinal  margin,  arc  fentuns  which  aro  well 
iepreaent«d  in  JPAolos  manillce;  having,  however,  no  specimens  of  this  species  for 
comparison,  I  must  refrain  from  drawing  fttrther  oondnsloos. 


2.  Class  :  Glossopuora,  Pischer. 
1.  Sub-class  :  sC.Vl'IIOPOD.V,  Bronn. 

Older :  SOLBNOCONCafl.  Laoase  Sutbieia. 

Genus:  OENTAUTTU,  LinnS. 
Two  species  of  this  genus,  wbioh  are  easily  distinguishable  from  caob  other, 
have  come  under  examination.   Though  both  are  only  preserved  in  fragments  it 
seems  almost  certain  that  they  were  not  provided  with  a  i&iann  at  the  poetMtlor  end. 

The  two  species  can  be  distini;ui?^hcd  aa  follows: — 

A.  Shell  of  hwge  axa,  lon^tudinkl  ribs  nutut-roiu),  uot  lev*  tbao  25. 

I.  lftfUli»»J»wgiukiu,K.Mwiiia, 

B.  Shell  of  smsll  «M,  longitudinal  rilw  Um,  mtmon  thsii  1ft, 

i.  OtnUtimm  imtt0*ri,  iftc.  nor. 


ttO  VAXTMA  OF  IU£  MIOG£NE  BBDS  OF  BUaMA. 

J)er.tali\im  itiii'/l.iihii  is  identicfll  with  Dpntnlitim  mnguificm  from  tlio  Tmlian 
Ooeuii|  while  uo  Uving  ur  fossil  relative  of  JJentalium  baitlyfri  could  be  di&covered, 

Demauum  JUNGUtuNi,  K.  ilartiu,  PI.  XVII,  figs.  1,  a-6,  2,  8,  a-b. 
UTMOl  DnttoliimjmMfkMlM^S.  MwllB.'tMllMfe.Mf  J«n.riff.|LZII, IL 

pl.XII.lBt.^c4.>(HBT)i 

•  S.llHlia.tIailMbr.>af  JtTi.  Btf».«vQMLOtbJiiMi«iilAHlnlfaH,lift 

Mr,  TA  ni.  ^  IM.  pL  X,  fi«*.  161.  US. 

iTo  oompleto  spwimen  u  praMrred,  but  to  jadge  from  tlie  Uogvrt  fmgmeDt 

which  iuoa»ures  81  mm.  in  length  and  mm.  in  <linmi  k>r  at  the  upper  end 
the  shell  must  have  attained  a  oonwderabie  length.  It  appeara  that  it  is  very 
■lightly  curved,  alim*st  straisht,  the  teetioo  Iwng  roimdad  the  upper,  hub 
dirtinotlj  besagonal  at  the  lower  •  n.l.  The  surface  is  covered  with  strong  longi* 
tmliiwl  ril";  of  whicli  there  appi-ar  to  he  six  primary  OMS;  on  the  flat  interstice* 
finer  ribs  begin  to  appear  which  soon  reach  the  strength  of  the  primary  ones ;  at 
tlie  nme  time  the  angular  eeotion  changt  s  t^radually  into  a  round  one,  and  the 
laigext  frai,'iuenl  which  is  jwrfi^otly  oyHudriLvU,  bears  about  25  strong  rounded 
kogitudLnal  ribs,  while  in  the  iufcersiioes  liner  ones  are  visible.  The  longitudinal 
xibe  aie  etoMed  by  nvmecow  eh»ely  let  strim  of  growth. 

QMegieal  occurrence. — 

Bone  of  JJpiUus  nicobarictu,  Singa. 
Zona  of  Faralleli])ipeduiH  prototortmum,  Kama. 
J|MMri*>^'^  lint*^^  ^  Imgitudinal  ribs  readily 

dktinginBb  this  sp.'cio«  from  Bcntaliwn  btpttijeri.  Tho  ohanotan  of  the  speoiee 
hoe  described  are  esaentially  the  same  as  those  of  Deutaliwm  fmtfhmhni  as  figured 
w,ddeeoribedbyK.lUrtiiL  As  the  portwior  part  of  the  shell  WM  affMwitJy  Bot 
known  to  Martin,  he  could  not  thezefote  observe  the  gtadnal  duwge  in  the 
OUtamentation  as  above  described. 

j)entalium  tubreetum,  K.  Martin,  from  Jara  seeme  eo  eksely  related  to 
JinOaUmm  junghuhni  ihsii  it  is  doubtful  to  me  whether  a  ecific  sr  parati  m  is 
jiistitii  (1.  In  fact  the  typ*:  of  Ji^taiimm  jungh»hni '  *eems  to  me  much  nearer 
related  to  the  type  of  ^eiUaltum  tutreeluM  than  to  D&itaikm  Jutghaim  figured 
and  deecnbed  in  the  same  paper  *  with  the  original  of  Deittttlnrnjunghuhm. 

Bu;t'i;<  r  was  apparently  mistukon  in  considering  the  SUall  speoimen  fig.  7 
M  the  posterior  part  of  JJentalium  juughukui,h»  this  spedes  never  Qthlbits  eight 
bat  only  «lx  primary  ribs.  I  beHere  Bosttger's  fig.  7  to  be  identical  with  a  nev 
apecies  which  I  desorilied  on  \\w  followinij  pagos  as  DenMiutn  batlijeri. 

Having  been  able  to  compare  JJentalium  magnijicum  from  the  Indian  Ocean 
I  can  state  with  eerlainty  that  it  is  abeolotely  identtesl  wilh  the  epediis  hera 
described,  and  as  I  consider  this,  id.-ntical  with  lh'r>)nliumjimtM^»^ 
ooglit  to  superoede  the  more  recent  one  of  "  magnificutn." 

•  nrtUr.  asf  J«m  ^  Xn,  If.  11. 

•  IMbehn  Mf  Jan.  iL  X.  %fc  in,18l. 
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Onl^  ftagamtt  at  fUi  tpedes  hxn  come  nadc*  fmBlaatiOD ;  the  largett 

mensnrps  about  10  mm.  in  length,  nnd  2  3  mm.  in  diameter  at  the  upper  end.  The 
•hell  which  do«8  not  aeem  to  have  attained  a  large  sise  is  slightly  curred,  angular 
at  the  peitarier,  and  eiraalM  at  the  anterior  end ;  ita  thiekneea  deorMwei  at  the  aame 

time  towards  the  anterior  margin  which  is  sharp  nnd  cuttini;.  The  siirfnce  bears  8 
rounded,  strong  longitudinal  ribs,  separated  by  flat  intenstices  of  equal  breadth  in 
vhioh  a  leeondary  «ih  makaa  ita  appaaraiMB  at  aboat  half  the  lenj^  of  the  ahall 
ftttaiaing  the  strength  of  the  fUmatj  riho  towaxdt  the  naigin. 

Oeologieat  oeeurrenee. — 

Zone  of  ^rea  tkeobaldi,  Kama. 

Bmarti. — Thb  apeoiea  la  eaaHy  dtttingabhed  from  DarimUam  junghiikni  hj 

its  smaller  size  and  tlie  smaller  number  of  ribs  towards  the  anterior  end,  the 
difference  in  the  obaracter  of  tlie  ornamentation  may  be  expn-ased  in  a  few  words : 
in  JkmMUm  tmttgeri  I3um  are  a  laij^  nnmher  of  primnry  riba  (8)  than  in 
LentMvm  jtrnffkukni  where  there  are  only  aix,  but  in  the  latter  species  there  are  a 
laiger  aauber  of  aaoondary  riba  in  the  interstices,  four  to  five,  while  in  the  former 
thoe  is  only  one.  D«nttUium  bmtlgeri  which  bears  a  great  resemblance  to  BeHlalimm 
haptagonum^  Bceitger,  as  described  by  K.  Martin,*  may  perhaps  be  identical  withthia 
species  iniufmuch  as  it  exhibits  ei!;)it  lonijituiiinal  ribs,  hut  as  the  other  character 
of  DetUalium  oetagtmnm^  the  appearance  of  one  secondary  rib  in  tlie  inter* 
lUoM,  ii  neither  Igued  nor  nMntiooad  by  K.  Martin,  the  apeoi8e  identity  siay  be 
doubtful. 

DetUalium  oetagonum  is  oertainly  different  from  the  type  of  DMrfoinmi  itpUh 
ttrntm^  BcBttger,  whieh  ia  ohaeaolerMed  by  avren  primaTy  riba,  tlie  interaUeea  of 

which  remain  amooih  without  any  secondary  riln  makini^  thnir  ripppriranr-e. 

On  the  other  hand,  it  seems  to  me  that  in  the  description  of  JJetUaiium  juw 
gMkni,  BoDttger  baa  mixed  ap  two  different  apooiaa  by  eonaiderlag  the  fragment  fig. 
7  as  tlio  anterior  end  of  that  spi  cii's ;  this  fiaguent  a^'rees  perfectly  in  regard  to  its 
ornamentation  with  Dentaiium  baitgeri  from  Burma,  while  the  poateiior  end  of 
jDeittdthm  Junghukni,  naobaervcd  by  nae  in  apeeimena  whieh  unqoeationably  belonf 
to  this  species,  never  shows  eight  but  only  six  primary  ribs. 

A  comparison  with  living  species  seems  almost  out  of  question  unless  the 
apeeiea  can  be  actually  compared  and  examined.  Keeve's  figures  and  descriptions, 
though  petfaapa  auAaiaBt  for  fheOonohyologht,  are  very  unsiUisfactory  for  palwn* 
tologicnl  purposes.  It  seems  to  me,  however,  that  Bentalium  p'eudohexttgo'iHm, 
Ses.,  from  Java  is  closely  related  to  Dentaiium  bmitgeri.  In  fact  if  there 
wan  inatead  of  dx  primary  riba  aa  indieatad  hj  the  naoie,  eight  aa  indicated  by  the 
ffgarp,  the  }s\  iocene  apedfla  ahoald-baoanddaradidntloal  with  the  living  iJanMkm 

HmMimm  fmwmam  la  anottter  apedea  whldi  at  the  lliit  gbmoo  night  bo 
niatalMn  te  fiMfaJimn  l«^§0it  havinf  alao  eight  fttnafr  riba  like  that  qpadea  ; 

'  Tleftib.  srf  Jm,  f.  m>  |i  1,  %■  aa. 


252 


PATTNA  OF  TUE  MIOCENE  BEDS  OF  BURMA. 


bat  in  Deutalium  hattgeri  a  necondaiy  rib  arises  in  each  of  the  iDterstioes  betwoca 
the  primary  riba^  wbile  in  DMtaftww  Javamm  Qxy  teoain  amooth. 

Tfeking  everytbiog  into  consideration  I  believe  that  i)<>N^a<iH>»  bcettgeri  lepre* 
ante  a  tjpe  wbioh  la  eztinot  «moo|(  tlia  pratent  faaiw  of  tiw  Indian  Ooaao. 

>.  BalHshia:  GASTBOPODA,  Cnfiar. 

Older :  PB060BBANCHU»  MOoe  Edwarda. 

Sab-order:  ASFHOBBAlTCHtA,  OuTiei; 

Family:  TflOCi/i OzR,  d'Orbigny. 
Genns :  TROCIIUS,  Unn6. 

The  aub-diviuon  of  the  old  geoiuTrocbus  into  a  numbeir  of  aub<^era,  taking 
atmott  the  rank  ol  »enera,  ia  eertainly  jnafeULed,  when  we  cooaider  tbelargre  number 
of  widely  different  species  formerly  composing  it.  On  the  other  hand,  it  mf>y  veil 
be  asked  whether  this  sub-diTision  is  of  any  benefit  to  the  palsontoloi^^t,  who,  in 
Tery  rare  initaooes,  will  have  suillciently  well  preserved  specimens  to  decide  with 
certainty  to  wliioh  sub-^eiius  3  certain  species  may  belong,  f  et  tba  ineODgniity 
of  uniting  ovon  the  small  numbfr  of  spepiea  hfrc  dcs<-rihf<i  imrier  the  same  greneric 
name  is  too  obvious,  oonsidering  that  they  have  no  other  feature  in  common  but 
a  eoBkal  abell,  and  I  da>«  tay  tlw  mhub  difflealty  baa  been  met  with  by  anybody 
floaOTiliiir.  &  larjjpr  ntimW  of  Troehi. 

Though  hampered  by  a  good  many  disadvantages  the  adoption  of  sub-genera 
or  genera  into  wbioh  Trockut  baa  been  dlTidad,  can  baidly  be  avoidod,  paitioulaily 
if  one  hns  to  deal  with  a  fauna  which  beam  aa^^  dosa  ralatfembip  to  a  noant  one 
as  the  Miocene  fauna  of  Burma  does. 

On  fha  following  pai;es  five  spedea  bare  been  ihMtlbed,  one  of  which  ia  too 
ill-preaerwd  to  allow  (^ven  for  a  speoific  determination,  though  it  is  quite  certain 
that  it  doN  not  belong  to  any  of  the  sub^geneia  mentioned  below.  The  other 
foov  apeeiaa  npraaai  thne  aub-genera,  vtM.  :— 

Cattiottoma,  Swainsoa. 
Batiliua,  WttMn. 
Tuniea,  II.  and  A.  Adams. 

Only  C«U/i(M<o«ia  ia  represented  by  more  than  one  species,  C.  blanfordi  and 
0.  lunmtatnm,  both  speeieB  whieh  are,  however,  so  widely  different,  that  it  would 
perhaps  be  better  to  distinguish  them  under  different  sub-genera  names. 

The  most  remarkable  feature  of  those  five  species  is  that  they  apparently 
represent  types  which  are  extinct  among  the  fauna  of  the  Indian  Ocean.  I 
atndied  and  compared  vrith  the  gieateik  eaie  the  2V«eM  in  the  Indian  Utueam, 
yet  I  have  not  been  able  to  discover  a  single  species  to  which  any  of  the  fossil 
ones  could  be  compared.  The  only  living  species  bearing  a  relationship  to  a  foasil 
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one  is  Turcira  moniliftfa,  H.  and  A.  AcUms,  from  Australia,  while  the  sab-genus 
£a$ili»$a  »e«ma  at  present  reitrtotod  to  the  Japaoete  leas,  tiie  Fkdfle  and  JJStaOio 
Ocean. 

It  is,  therefore,  almost  oertain  that  the  fire  species  here  described  npieMOt 
tjpes  irhioh  are  extinct  in  the  present  fauna  of  the  Indian  Ooean.  If  ipb 
flutt  the  apeeilleallj  UDdatamifaied  tat,  two  ipeaiei,  ais.*  OaUMoma  blanfordi 
and  CaUiottoma  hceneniamm,  have  no  living:  relatives  at  all.  Both  probably 
reprasent  indigenous  typos,  the  next  lelatiTes  of  which  may  occur  in  the  Indian 

Of  fheaCher  t"o  spnfiVs,  Ba^ilifgi  lorxoUana  and  Turcien  protomonilifrra,  the 
latter  baa  a  living  relative  in  lurcica  montlijera,  inhabiting  at  present  the  Aus- 
tTpH*"  eeu^  while  no  living  iepnH»1»tiTe  is  known  of  the  fanner.  In  a  ftaril  ilato 
Battlia*a  occurs,  however,  in  the  F.oocno  of  Paris.  It  socms  tbcreforo  remarkable 
that  the  lelatires  of  these  two  species  should  inhabit  at  present  the  Australo- 
Japaiwe  leai^  while  on  the  od»  hand  tlieM  ia  an  unquestionalile  oomiBslion  ivith 
the  Boeane  of  Ikris  iadioalad  by  ttie  esisteiuiB  of  the  genu  BniiUtM. 


1.  Sab-genus:  CALLIOSTOMA,  Swainson. 

OAUJOexOHA  BliAllTOBDl,  Noetling,  PI.  XYII,  iigB.  5,  6,  Ca,  7,  7a,  8,  a-e. 
18N.  3VmJ|ii*  tlmi^mli,  IlMtUag.  Hw.  IW  inn  Hioo.  of  ITpfwr  BaroM,  Mem.  Owlcs.  8ui^  of  Inlii, 

y4.xrv11.vi.  1,  p.  11,  |L  n;  ap. 

MunruxEirn. 
Hfif ht  17  9.  mm. 

WUih       .      lio.  „ 

The  re^rularlj  eonieal  ahell  k  of  enrnpatattveij  email  afie  aa  none  of  the 
lyeeimenB  attnin  a  I:ir;.(  r  lir iLht  than  19  Bin.  Aafhewhorii  an  almoit  flat,  the 
didaa  (orm  nearly  a  straight  line. 

Emtiryonie  whorie  not  obeerved. 

There  are  at  least  six  spire  whorls,  very  gradually  increasing  in  height  wbieh 
aie  leparated  hy  a  &ae,  though  not  easily  distinguishable  suture ;  the  posterior  two- 
thirds  of  the  whorls  are  slightly  coacaTe^  the  anterior  one  flat.  ^The  ornaments 
consist  of  4  tubcrculatcd,  spiral  keels;  and  counting  in  posterior  direction  No.  S  la 
the  strongest  of  all,  while  No.  1  is  stronger  than  3  and  1r ;  fbrrc  is  also  a  difference 
with  regard  to  the  size  of  the  tubercles ;  those  of  No.  1  are  smallest  and  very  closely 
set,  those  of  No.  S  are  a  little  larger  bat  also  eloiely  set,  while  those  of  Moe.  S  andi 
an;  fairly  lar^n  and  separated  by  broad  interstices.  The  "boif  whorl  fa  similar  tO 
the  spire  whorl  from  which  it  seems  to  differ  in  no  way. 

The  hase  fa  flat,  even  dlght^  eooeave  and  sepaaited  hj  a  diarp  angle  from  the 
upper  part  of  the  body  whorl ;  itazUhits  a  rather  small,  false  utnbiliru<!,  and  its 
ornamentations  consist  of  about  a  doien  tuberoulated  spiral  lines,  which  are  appar^ 
endj  •nanged  In  sueh  a  way^  that  flnar  and  eoanar  ones  regularly  attmuta. 

Apertoie  not  ohiervad. 
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QeologiCMl  oceurrenee,—' 

Zom  of  MfiUm  wMaHtM,  Kngo. 

Zone  of  ^ffiornr'Vici  titftavnlgarit,  Bin|2fil. 

Zoae  of  Cattceliaria  tHariittiana,  Minbu. 

Some  cf  FatnfiMm$  «iMni<«M^  Tcmngytt. 
XmrarAt.— This  species  is  easily  diatinguished  hj  its  ornamentation  oonsisting 
of  tubereulated  spiral  keels,  two  of  which  aitoftted  in  the  anteffaur  thud  of  the  wboidB 
M!«  oonaiderably  stronger  tban  the  others. 

Wdl  prasmed  specimens  are,  howerer,  rare,  and  only  under  Terj  tortoDtte 
circumstances  the  tub^rculated  (jhnrai  t<ir  of  the  spiral  keels  has  been  preserved ;  the 
■Bf«rfioial  layer  of  the  shell  easilj  p«als  off,  and  the  keels  appear  then  perfectly 
■Baetb.  leathanfomnat^adlBeeiteiawtth  wgudtofheommenlatio^ 
bo^y  wliorl ;  it  spppars  that  the  nnTnl)fr  of  -ipiral  keels  increases  on  the  body  whorl; 
at  least  a  specimen  from  Yeaangyat  distiucUy  shows  a  laiger  number  than  four ; 
bal  on  othm  fitom  8fag«  only  few  diatinet'  keeb  era  Tiillile. 

In  my  previous  memoir  I  oonsidsred  the  liring  Clanmhin  scabrotui  a  closo 
telatire  of  this  species,  but  having  obtained  better  preserved  specimeot  of  Calliit- 
tmtt  Umfordi  whleh  nllowed  for  n  batter  oompeiiaoD,  thia  view  aeems  nntenaUe. 

ClduculuB  scahrosus  is,  if  wo  (lisru-fiird  the  characters  of  tho  aperture,  dlstin- 
gniahed  by  a  shorter,  more  iatiated  shell,  a  loagitodinalaeottonof  which  would  ihow 
A  tt&M  large  angle  irlA  oonves  ddea.  In  OWNealMia  tiw^brA  ire  have  a  mom 
elongntek  Mouminate  shell,  the  longitudinal  section  of  which  shows  a  small  angle 
with  concave  aides.  In  addition  to  the  shapes  the  ornamentation  exhibits  also  con- 
siderable differences ;  in  CUinealitt  MtAroiut  there  ate  a  few,  coarsely  grauulose 
lendvfaig  keels,  while  in  CaUi9tiomm  bla^ordi  the  keela  are  nnmenms  and  very 
neatly  and  regularly  granulose. 

No  similar  8|>ecios  has  been  described  from  Java,  Sumatra  or  Western  iudia,and 
thongli  I  have  devoted  great  oara  to  the  tindy  of  the  Tr«oki  in  tho  ooUection  of  the 
Indian  Museum,  T  coulil  not  di^^eovfT  any  species  to  which  Cnlliosloma  blanfordi 
oonld  be  oomparod  ;  it  seoms  tticrefore  certain  that  it  represents  an  extinct 
type.  Whflthet  aindlar  epedes wiU  he fooBd in  the  ddar  Terttaiy  hedaof  India 
*  tMOaina  to  be  seen;  but  the  probability  that  CUMMfOMi  lepvaaanta an 

indigenous  type  ia  by  no  means  small. 


OauionoKA  nHnmnami,  apeo.  nor..  PL  ZVH,  dga.  1^  »^  U,  lfi«. 

XCB&aBMiimfc 

Hciglit    .  8  mm. 
Widtb     .  7  . 

■fiMiHii*  n* 

The  t^hoU  is  of  small  size,  regularly  conical  in  tiwpi  aod  iwmiiiiB  of  ibont 
10  low  whorls  which  very  slowly  increase  in  height. 


Digitized  by  Google 


FATTNA  0?  THE  UIOCBNB  BBDS  OP  BUBMA. 


sn 


Tke  embiyonie  wborb,  appaNintly  two  in  iiiimb«r.  are  perfectly  nMo0k. 

The  spire  whorls  are  six  in  number  and  their  aggregate  height  ii  liboiA  hdf 
«f  the  total  height ;  they  are  teparated  bj  an  ill-defined  suture.  The  ornamentaUon 
u  of  two  kinds ;  on  the  three  or  four  oldest  ones,  those  succeeding  immediately  to 
the  embryonic  whorls,  it  consi.'<ts  of  fooz  granulated  spiral  keels,  theso  granulattona 
gradually  ilisapppar,  till  the  keels  become  perfectly  smooth ;  koi>l  No.  2  beoomaa 
eonsiderably  stronger  (ban  the  others  which  remain  of  equal  strength. 

The  body  whorl  which  occupies  about  half  the  heigbt  ia  digtatly  ooncavia  (m 
its  posterior  side  and  set  with  tliroo  primary  and  two  secondary  smooth  spiral  keels, 
the  latter  being  intercalated  between  Koa.  3  and  ^  Ko.  2  being  as  on  the  spire 
whorls  euiitidembly  atnmger  tban  the  othen. 

The  base  is  sli^litly  inflated  towards  the  apprturn  and  Ret  with  three  flat 
smooth  keels,  separated  by  linear  interstices  along  the  periphery,  and  with  two 
annilar  keels  ammd  the  umbSicmt  a  bioad  nnootli  band  ranuHniiig  in  the  loiddla. 

The  apertxire  is  Ktnall,  the  ovtn  Up  diMp^  the  iniMr  lip  ealloai. 

Oeoiogml  ocourrenoe.— 

ZoM  of  drwt  thtt^Mi,  Kama. 

Jtfmarkt. — This  species  ia  easily  distinguished  from  all  the  others  by  iti 
ocnamentation ;  eren  if  the  earliat  gcanulated  spire  wherls  are  not  visible,  tfa« 
'  sharp,  raised  and  smooth  keels  irf  the  remaining  spire  vborla,  as  well  as  on  the 
body  whorl,  are  sufficient  to  distinguish  it. 

Turcica  protomonili/era,  partioalarly  when  it  is  slightly  WRatl)rre<l,  mit^ht 
perhaps  be  somewhat  alike,  but  the  strong  keels  on  the  base  of  the  lat  ter  readily 
dlatiagoish  it.  There  la  no  species  among  the  previously  described  omea  either  from 
India  or  Java  or  Sumatra  to  which  this  species  could  bo  compared,  nor  could  I  find 
any  similar  species  among  the  fauna  of  the  Indian  Ooean,  and  the  probability 
tiiat  CiBfHMtaNM  AoMssnteisaat  lepnsants  M  oadilBot  type  ia  by  'bo  meaoa  small. 
Anion;;  the  frissil  species  Trochut  tulealu*  froin  (lie  Paris  Eocene,  Lam  k.,  which  has 
been  included  by  Cossmann  among  the  genus  Jiaailitta,  a  view  which,  in  consider- 
stlM  of  the  other  spooiea  bdeii^g  to  AMiltev,  might  perhaps  be  qaeetioned,  seems 

B  near  rehitivc  to  Callinntoma  h>iiMili<MtMi»,  but  until  the  ornnmentation  of  the 

eariier  spire  whorls  of  the  speoica  ia  known,  no  definite  view  can  be  expressed 
wlMthtf  this  leialionship  is  rsalfy  founded  or  only  apparent. 

a.  Sub^nas  BA8IU88A,  Watson. 

Tltis  gonna  wpioseuta*  ehameteriatie  group  of  TraeM,  whldi  aw  distin. 
guisbed  by  their  shaiplj  onittated  whorla;  the  keel  mns  exactly  along  the  ambitus 
and  behind  it  the  surfaoe  appears  to  be  covered  with  fine  revolving  chorda 
only.  Cosemann  has  given  some  more  distinguishing  features  with  reigaTd  to 
aperture,  etc.,  hut  only  In  mn  oases  can  it  be  hoped  to  observe  these  charactem 
in  fossil  species.  It  appears  that  £a*ili»»a  docs  not  occur  in  the  Indian  Ocean 
and  in  a  fossil  state  only  in  the  Paris  £ocene.   Cossmann  remarks,  therefore,  that 
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tbe  existence  of  Baiilisaa  "  est  an  rapprodMBMBl  da  plw  «Btm  la  ikaoe  aoCodto 
dn  Japoa  et  oelle  de  I'Eoo^ne  paruien." 

nw  •paoiflt  ben  dMoribed  as  SaiiUma  UrMUm*  xmqamtionMj  Mongi 

to  this  genus,  and  its  existence  in  the  Miocene  of  Kurma  is  the  more  interesting, 
aa  it  ia  auotber  proof  of  the  marked  relationakip  of  the  Miooene  fauna  of 
3aaam  with  tint  inlwlntiiig  at  praiaot  tlw  Baitecii  Saaa.  On  the  other  haiiA 
it  indieaiw  tboM  nlattona  with  the  Eocene  of  Fazii  wUoh  are  frequentlj  met 
with. 

BASiuna.  lonouAiia,  spec,  nov.,  PL  XVII,  figa.  11,  U,  18,  the, 

Maummnam 

llllgtt  6-S  mm.    .  n 

WUtli      .    U-O  »     .  U'S  „  . 
IfinlMil^     •«■  ai* 

The  shcU  is  of  small  sise  only,  regularly  coaieal  in  ahape.  The  wbwla  aia 
pecfeotly  flat,  the  sides  therefore  quite  atraigbt. 
Embryonic  whorls  not  observed. 

Tliere  are  at  least  six  whorls,  five  of  which  compose  the  spire  and  occupy  a  little 
less  than  half  of  the  tot-il  ht'ic^lif.  Tliey  increuso  slowly  and  jjrulually  in  height 
and  are  separated  by  a  sharp  and  deep  suture.  The  prodle  of  the  surface  forms  a  flat 
B<«hapad  aam,  that  fo  to  lay,  its  poatarior  part  ta  reef  feebty  iallatad,  vbib  •  dta> 

tinct  though  shallow  j»roovc  runs  closo.  to  the  anterior  margin,  sottinc:  off  a  sort  nf 
pseado*keel.  The  whole  surface  is  ooverod  with  about  ten  fine  granosely  plicate 
■piral  linea  of  TatTivg  itrangfli. 

The  body  whorl  differs  in  no  way  from  tlic  sj  ire  wbovia,  anapt  that  towuda 
the  aperture  a  few  longitudioal  lines  of  growth  are  Tisible. 

The  beaeia  slightly  inflated  and  ooveied  with  nnmerona  flne  granosely  plicate 
spiral  lines  which  are  cros.sed  by  sharp,  somewhat  irregular,  loQgitndiaal  stria* 
Ihe  hlM  nmbilioua  appears  to  be  ratbflf  amaU :  apectnn  only  partlj  obaenrcd,  piwr> 
Ing  that  the  ootar  lip  waa  sharp. 
CMogteal  oceurrettee. — 

Zone  of  31<jtiluii  nicohnrirns,  Sin:rii- 
Zone  of  Meiocardia  melaoulj/ariB,  Siogu. 
ZwM  of  Jna  Ot^Mi,  Kama. 
Bemarkt. — ^This  pretty  species  is  easily  distinguished  from  tho  other  two 
species  by  its  rather  short,  thickly  set  shape,  and  the  uniform  character  ol  the 
granulose  longitudinal  lines,  among  which  none  preponderates  in  strength. 

Vo  ainiilar  species  has  been  deaoiibed  either  from  Java,  Samatfa  or  Westen 
Indfat  neither  can  I  find  n  livint^  rohtivo  a>nonfif  the  faum  of  tho  Indifin  Oi  can. 
XIm  ffobability  that  Baiilliaa  loriolima  represents  an  extinct  type  is  therefore 
Tarygfeab 
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8ab^w :  TURCICA,  H.  and  A.  Adama. 

Turcica  PROxoiioNiLiPBaA,  speo.  uov.,   PI.  XVII,  figs.  9,  a-b,  10,  a  d. 

MaMrannm. 

RiMKht       .    13  mm.    .    4  6  mm. 
Width      .    10  4  „      .   S  fi  ., 

AfiidH^  tr       .  w 

The  eIk  II  attains  only  a  small  aim,  bvt  ia  of  i^golarly  eonual  ahape,  tha 
of  the  vhorl»  bfing  almost  flat. 

fbeve  an  two  emliiToaio  whorla  vbldi  awn  to  be  porfecUy  amooth  aa  no 

traces  of  ornamentation  can  be  discovered  eran  with  a  powerful  magnifying  lens. 

There  are  four  spire  whorla  which  ymjtbnrly  and  gradually  increase  in  height  ; 
Oatr  aggregate  height  is  Ian  than  half  of  tha  total  height,  and  they  are  separated 
by  a  Tery  deep  suture.  On  each  whorl  there  are  four  granulated  keels.  No.  1  of 
which,  close  to  the  suture,  is  always  the  strongest ;  on  tlui  oarll-r  whorU  the  kada 
are  rery  cloa^-ly  set,  but  on  the  penultimate  one  they  become  further  distant. 

The  body  whorl  occupies  more  than  half  of  the  total  hajght  waA  ttt  omanwiltap 
tion  is  exnt-tly  tho  same  as  those  of  the  spire  whorli),  only  that  the  keels  become  still 
further  distant  and  are  now  separated  by  iateistices  largw  than  thoir  own  breadth ; 
tiwgraimlaBafa  now  well  saparated  hom  aaeh'otibar  by  intentioei  of  about  1| 
their  own  breadth.  Towards  the  apertofs  abaip^  doaaly  Mi  pUoatioaa  beoonie  natble 
in  the  interstices  between  the  keels. 

The  base  ia  ationgly  inflated  towaida  the  aperture  and  set  with  four  rtransly 
raised  gninulated  keels  which  are  separated  by  broad,  concave  intursticeab  »»ng 
in  breadth  towards  the  centre,  false  umbilious  Tery  small,  slit  like. 

The  spertnre  is  not  well  obserred,  but  it  is  diatinctly  seen  that  the  columella 
is  spirally  twisteil,  ondini;  anteriorly  iaanobtoae  pnominfliit  point.  The  outer  lip  is 
unfortunately  broken,  but  it  was  unqoestionabl/  aharp,  rather  thin  and  lined  with 
aboat  ten  smooth  reroMng  keela. 

Zone  of  Mdo'-ardia  mefaoulgaru,  SSngO. 
2>ouo  of  Ai  ca  iheobaldi,  Kama. 

Jtoaarto.— Only  two  specimens  of  this  pretty  speoiea  have  oome  under  ez« 
aminatioD,  and  if  it  had  not  been  for  the  better  preserved  specimen  from  jT^m^,  the 
spwiiflc  oharacters  could  not  have  been  made  out  to  satisfaction,  inasmuch  as  th« 
specimen  from  Singa  is  so  much  weatiiered  that  the  wbola  shell  appears  to  be 
smooth,  and  only  by  ineaD<<  of  the  atcong  basal  keel  ita  identity  witti  tba  u^gatA-^ 
from  Kama  could  be  established. 

'ihe  strong  columollar  fold,  but  particularly  the  internal  keels  of  tlie  enter  Hp^ 
pioro  that  thia  apeoiea  most  be  related  to  Titnioa  wiomUiffn,  A.  Adams,  ftmn 
Anatnlia^whiohiaeiiMtoboao  limilar  in  thnpe^  otnamonUtlaB  and  the  oharaolMt 
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of  fho  aperture,  that  it  w  certain  that  the  specimen  under  ezaoiiiialiOQ  belong  to 
ty«g«inu.  Inteetthe  afanlUrity  aeems  so  close,  that  I  am  not  quite  c  rt  yn 

■whether  this  species  siiniild  not  he  idi  tititied  with  the  living  one— a  qOMtioo  which 
can,  howcTer,  only  be  settled  by  comparison  with  the  linog  spaoiei. 


TsocHCB,  spec.  PI.  XVII,  fig».  16, 16a. 


.  UOmm. 
WiUk        .  IM  « 

Oaly  a  finffk  Itt-pKMrv^  <P«iiniMi  of  this  %iiccu-!<  has  oome  under  examioa- 
tJoo,  Ilut  thL-  fosf  characters  that  can  be  made  out  disttoetij  pwra  that  it  U 
difEwent  from  the  others  hero  described. 

Tha  diell  n  ot  fairlr  wgaSmAj  oonieal  and  appeal*  to  aoaabt  of 

about  aCTCB  rounded  whorls,  which  are  8<'par:itiMl  hy  a  <l<mp  suture.  The  omament- 
■tioa  twmailftT  of  about  twelve  granulated  revoking  keels,  which  appear  to  be 
aepaiaiad  bj  nanoir  mterttioes.  The  bodf  whorl  ttocupiea  B%htly  noM  than 
une-thirdof  the  whole  hei^'ht,  aud  bears  the  same  ornamentation  us  the  spire  wh  irls. 
The  b3>e  is  slightly  inflated  and  covered  with  about  twelre  granulated  revolving 
keels  of  cijual  strength. 

Zone  of  Cytherea  erycina,  Prome. 

jZf,;,arAs.— Though  the  aboTO  ohaiaoteza,  in  particular  the  rounded  wborl^ 
and  the  apparently  uniform  rise  of  the  granulated  keeb,  aie  enffloieat  to 
diitingoiah  tine  ^eofei  readily  from  the  others  here  described  and  prove  it  to  be  a 
different  spe>  ii«i,  its  preservntion  is  not  suoh  aa  10  juatiry  a  specifio  name,  beoaoee  it 
eonld  never  be  distinguished  from  species  of  a  similar  ebazaeta. 

Under  the  name  of  TroOau  (Enlrochut)  jujubinijormit,  Martin  deecribod  a 
apeoiea  from  Sumatra  which  seems  closely  related  to  the  species  Under  examinatioo  ■, 
the  Sumatran  species  is,  howcTcr,  diatiuguished  by  a  higher  shell  while  that  from 
Burma  poaaessM  a  more  depreusd  aplra.  lu  this  tegaid  it  mora  NsamUea 
fiej^Uaiw  MWivalflteli  lAin<i  ^  ^  spodei. 

8.  8alH>rder:  cruxonnAycniJ,  Schweigg. 
1.  flection:  FCBNOGLOSSA,  TrosoheL 
famOy:  MZdSIW^,  Ghenn. 
Ganua:  SOLASIUM,  lAmarok. 

Tlw  jlTP  spwIiW  j**"rihed  on  the  following  pn?es  belon;;  to  iwn.  perhaps  to 
tbiBO  enb-gwi***!  thne  of  them*  vit^  &dannm  nUent,  Solarmm  masimmm  and 
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MfPflM  otmiforme,  belong  to  Solarium,  ».  a.,  while  the  other  two  belong  to  tha 
Mb^iit  TarMa,  Qasy,  thoagli  the  powtioa  of  T»Hmi»  ftwMfo  afMieB  bso* 

quite  certain. 

'ihe»e  firo  species  caa  be  easil;  distiaguiahed  as  foUowa  :— 

A.  WlMiifaHi|vl«r;  Stinimm,  U.W. 

(•)  Snrfacs  w:t!i  :t  r.'v  ilvinjf  keel*. 

1.  Soliiimm  »iteM4,  «|irc.  tior. 
(I)  Surfaeo  with  6  Mvotvin:;  keela. 

S.  jWonaa  aMMiM,  Fhilipfi. 
(«)  Sorhes  witii  IS  reroMof  kiala, 

S.  SolartHm  et»ifarmt,KfUt.aaw, 

B.  Wborls  nmadtrl :  TtriMtt, 

(•)  All  tiN  whaili  Mvmd  with  gnmloM  hub. 
4.  TWi'm's  protoionitottt,  spei.-.  hoy. 

(i)  Only  iht  bod/  whorl  oovtred  with  •  few  aoMth  ftnMog  kilk. 

The  relattOBdiip  <lf  these  fire  8pecie>i  is  rath^  peouUar ;  oqq  qI  Abrfaia 
■MlMVfll^  lia%  witk  tlM  grmiMtoavtaintjr,  been  identified  with  the  recent  species  of 
ibftt  nraw;  ToHnU  proMortmOM  is  so  cIos«ly  related  to  the  \nia%  Solarium 
dormosMin  that  it  must  be  considr red  as  its  predecessor  ;  Aslarfaw  n^fMit  ahoww  M 

great  a  similarity  with  Solarium  pictfli,  Dt-f).,  nnd  Sotnrium  bia/riatum,  Lrak.  from 
the  Eocene  of  Paris,  that  it  is  almost  impossible  to  discover  any  diSeranoe;  bo 
nlatioiMhip  either  with  living  or  fossU  speoies  ooald  bt  tnuad  fbr  SolaHmm 

1.  8ab*BeBiu:  80LABIUM.  luaawk,  c  •. 
SOLAMUit  niZEHi,  speo.  HOT.,  PL  Xm,  llga.  18^  18«. 

HsAstiBnnDrM, 

fl<)||lll    m        ,  t 

Afiml  MifU     ,  130° 

Only  »  single  ipeoiraen  partly  imbedded  in  the  rock  has  eomp  under  examina- 
tion. The  sbell  is  apparently  of  aoioll  size,  depressed,  conical  in  shape,  and  consists 
of  not  leas  than  dx  flat  angular  whorls,  separated  by  an  ill-deflned  aainra.  The 
spire  whorls  increue  Teiy  gradually  and  slowly  in  hoitjht  ;  close  to  the  nntorior  end 
runs  a  rounded  rorolving  keel  and  separated  by  a  very  fine,  though  deeply  engraved 
farrow  mna  anothar  keel  of  about  tho  same  strength  aa  Na  1.  Cloae  to  the  {Mrtarior 
end  of  t!io  surfncp  runs  a  fine  furrow  detaching  a  third  rounded  l<ocl  which  is,  how- 
ever, weaker  than  No.  1  and  ^io.  2.  The  broad  band  between  keels  JSos.  2  and  3 
rcmidiw  pnfiBetfy  moolli,  mtgt  that  it  it  eraaaad  kf  iiiiiDaraaa>  kngitadjiiBl 
Ktriat  of  gn)\vt1i,  some  of  which  baooiM  atnmgar  than  tha  oihfln  and  aam  to  f<dlov 
flooh  other  at  regular  intervals. 
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The  body  whorl  diilers  ia  no  way  from  the  spire  whorls,  except  that  Noi  l 
1m«1  whidi  rttM  iSoog  tbe  ambitas  Imoooim  nuMik  atnmgw  ttaaa  eitber  NOb  S  or 
No.  8. 

Base  not  observed. 

0t6l^fieal  OMurrtnet.— 

Zone  of  Phota^  c  nVn^ali*,  Thayetmyo. 

Bemark*. — At  the  first  glance  this  species  might  be  easily  mistjiken  for  Sola- 
rium maximum,  but  oa  closer  ezaminotion  it  will  be  seen  that  it  is  easily  distinguished 
bf  fbe  •niooth  whorls.  The  central  band  which  in  Solarium  maximum  carries  two 
granulated  kefils  isperfcctlr  smrmth  in  Sulnriiim  nitem,  and  in  aiidition  to  this  fea- 
tiure  the  revolving  keels  which  are  struiigly  granulated  in  aolarium  maximtm  are 
•mootb  to  Sabtrttm  nUetn. 

One  would  also  feel  inclined  to  considor  the  living  Unlarium  perspectivum,  of 
which  I  examined  a  spccimea  from  the  coast  of  Baluchistan,  as  a  near  relative  of 
Sol^fitm  Mil0iM,  bat  on  oloier  enminatton  wdl  maifcied  dlflenmoei  will  be  noUoed. 
I  stated  ab-Dvo  t!ia!  in  ;i  lonqjitiidia^xl  section  throua^h  two  eonwoutive  wliorU  it  would 
appear  as  if  three  revolving  keels  were  running  parallel  to  the  suture,  two  behind 
Mid  on*  In  front  of  it ;  if  tbe  wme  Motion  ia  tatonin  SeHoHwrn  pertpeetivum,  it  will 
ba nan  that  tbrn  n  onlj  ono  keel  on  either  side  of  the  suture,  a  broad  one  on  its 
anterior  and  a  narrow  one  on  its  poaterior  side ;  these  keels  are  further  more 
Ofomd  by  longitudinal,  sharply  engraved  farrows,  which  give  them  a  granulated 
appennioe;  it  ia  only  on  the  body  whorl  that  these  furrows  disappear,  while  they 
are  still  more  pronouncod  on  the  earlier  whorls,  oxteiulinf»  over  the  whole  surface, 
including  the  broad  central  baud,  thus  giving  tbe  earlier  spire  whorls  a  peculiar 
Ifimnaloae  aApeanaoe.  Aaoiber  tpeoiea  wbioh  would  also  appear  etoiely  related 
is  Solarium  l(CBigaf>im ;  this  species  is,  however,  easily  distinguished  by  a  sharply 
engraved  revolving  furrow  running  in  the  middle  of  the  smooth  central  band  which 
eonesponda  to  the  fnrroir  npaiating  keels  Kea  8  and  4  in  Sotarimn  uHutiKvmg  tho 
longitudinal  seodiOII  tfaEOOgfa  two  coaseoutlTO  wborli^  shn'.vs  the  same  feature  as 
noticed  in  Sctarimm  p9r9p$i4iwm,  via.,  only  <hw  keel  on  eitber  side  of  the  suture^  a 
broad  aateeior  and  narroir  poaterior  one.  The  earlier  epire  iriiorle  are  in  W  aeiiie 
way  granulated  as  in  Solarium  perspeclieum  only  in  a  less  marked  VMJ.  In 
Solarium  wUetUt  on  the  oUitf  band,  they  remain  perf  eotly  smooth. 

We  eee  Uieretbre  that  Solarium  attMt  exbibita  no  rebrfjonsbip  whataoerer  with 
any  of  the  species  now  inhabiting  the  Indian  Ocean  and  we  mnst  oonilder  It  aa 
representing  a  type  of  Solarium  which  has  died  out.  Its  nearest  relative  seems  the 
Boeene  Solanum  picteti,  Desh.,  from  the  Paris  Caloaire  grossier ;  this  species  ia  distin- 
goished  by  the  same  smooth  whorls  destitute  of  any  other  ornamentation,  except  the 
revolvin;^  furrows  which  set  off  revolving  kwlx  at  either  onJ  of  tfie  whorN.  D-?shayos 
figure  stiows,  however,  only  ono  keel  on  either  side  of  the  suture  and  in  this  regard  it 
would  mom  agree  with  Sokfiam  pofopootiotim  or  Sotarbm  toe^wfaM.  but  being  «f 

very  smnll  size,  only  5  mm.  in  diameter,  it  is  quite  possible  that  the  furrow  which  sets 
off  the  keel  at  the  posterior  end  of  the  whorl  has  been  overlooked  by  being  too 
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f&intly  marked.  If  we  nolice  how  feeblj-  it  is  marked  in  Solarium  nileni  this 
view  is  not  improbable.  For  the  proaent  this  questioa  cannot  bo  deoidAd,  bat  it  w 
taken  that  ^olarfMi  «i(mbdoogitoths«iiMgioapMdW^i4HnjrioM  wbish  htt 
juob&biy  died  out. 

Solarium  liftriatum,  Daih.,wluoh  differs  from  Salarhim  picteU,  Deah.,  only  by 
tin  chamcton  eS  the  bMO^  would  bars  Bboto  be  eoaiUered.  bnt  iaasmnoli  aa  the  Imm 

fa  not  known  of  Si/lnrium  nifeng,  it  is  impossible  to  say  to  whiohof  the  two  it  bean  a 
eloMT  relationship,  though  the  fact  that  we  hare  another  speciet  closely  related  to 
onft  oeenrriog  in  the  Booeoe  of  Fluii  it  b^ond  donbt. 

The  above  distin!>i)i5;h;Tiir  featarw  will  pwba|M  bert  be  mdoibiod  fiooi  tbff 
following  diagiamatio  woodcut 


SouBEOii  juznnw,  Philippi,  FL  XTU;  fig.  17*  e^i, 

im  Wwi— J.<iflMteg»—tr.  ttmmk  llitf  8m.sI  T(J.T,|l.nri,  lg.1. 

im.     ,        a    rinUM      Ekix,  Dmt.  iM  Maim.  tm.  «B  flbM»tnu.i>r  M%t.  IMl, 

fl. xnl,  Igt.  IS  0, «,  c,  14a,  t.e. 
UN.     „        H    ]lMllhg,]liw.F«i.Cpp«rB«m».HM.aidv8knirii  Iviiik  UWi.TciXZVn, 

f>  17,  |L  It,  Ds*.  S  a,  i,  8,  6a. 

MsAsijaunxTB. 

widtb    .  m  • 

BpinlMgha  IW 

The  sbril  it  oirciikr,  depwwed,  oonieol  abofe  and  flat  or  jutt  peroeptibly 
convex  below.  It  oondsts  of  at  least  eight  aogolaf  di|^tily  eonViS  wboii%  wfaudi 
▼ery  gradually  increase  in  beigbt. 

The  embryonlo  whorb  ooold  not  be  obierfed  well,  but  tb^  appear  to  be 
■mooth. 

The  spire  whorls,  six  In  number,  are  separated  by  an  ill>defined  suture; 
they  are  just  peroeptibly  oonvez,  the  ornamentation  oonsists  of  fiye  granulose  rerolv- 
ing  keela,  which  are  sseparatcd  by  concave  furrows.  No.  1  which  runs  jast  along  the 

margin  is  almost  entirely  hidden  by  the  succeeding  whorl,  its  upper  odt,'e  being 
just  perceptible  behind  tho  ftuture ;  it  is  separated  from  Ko.  2  by  a  broad  and  deep 

■  TtKiagb  a«iraii7  oiJIi  tU*  ipMiM  S.  ^rnt,  Unui.  d'AnbiM  •sd  Hun*  nIM  U  S.  afiuit  U  Um  text,  bit 


set  PAVNA  07  THE  IDOGENE  BBDB  07  BUBUA. 

fDROw  which  uiglit  be  MttHyniataksafortberatan;       9  k  thm  nflier  Ugb, 

and  separated  by  a  broad  and  deep  furrow  from  Xo.  3  which  is  broad,  flat  and 
separated  by  a  ihaUow  furrow  from  No.  4  which  is  somewhat  thinner  No.  5  is  of 
e^iial  etiengtti  aa  No.  4,  but  aepuated  tiom  it  1?  a  deepand  narrow  furrow.  Keda 
and  Intantices  are  crossed  bj  aharp  obttqne*  longUndlnal  ibl»  whkli  prodiNB  tha 
granulations  on  the  keels. 

The  body  whorl  ie  in  no  way  diatingntabed  from  the  ipire  wboris,  except 
that  ieeels  Noe.  Sand  4  with  the  intermediate fnrrow  become  almo8t  effaced,  while 
No3.  1  nni^l  2  with  the  neconipanying  foROWB  aa  well  as  No.  6  with  its  anterior 
furrow  become  more  marked  still. 

The  haaa  fs  flatk  peihapa  allgbtly  oonTez  iowarda  the  apartwa;  eteae  along  the 

margin  and  the  bordorin-*  kofl  No.  1  runs  a  nnrrow  but  deep  furrow,  which  is 
aeparatrd  from  a  finer  one  by  a  delicate,  rounded  keel.  The  central  portion  is 
amootb,  but  oloee  to  the  wide  and  de«p  umblUoae  run,  aepaiated  by  a  gianulatod 

kcf-1,  t'.vo(lcL-p  furrows.  Thn  odi;o  of  the  uinbilicu*  is  set  with  sharp  and  strong 
radiating  ridges,  which  extend  towards  the  perijihery,  but  become  eCaced  before 
leaebing  it. 

Otalogieut  eeeurrence.— 

Zone  o(  My'ily$  nieobaricts.  Singn. 

Zone  of  Meioeardia  meiavulgari$t  Singn. 

Zone  of  Paraoi/alhui  eaerulmitt  Yenangyak 

Zone  of  Cameliaria  martU^anu,  IQnbn. 

Zcno  of  Jrc't  (hcobahU,  Kama 

Zone  of  ParnHelipipednm  prolotortiwsiim,  Knma. 

Ssmaria. — There  cannot  be  the  slightest  doubt  that  the  species  here  described 
is  ideotical  with  Solarium  affine,  Sowerby,  thongh  his  figure  is  rather  defeotire. 
Both  Messrs.  d'Archiac  nnd  ITairae  as  well  as  mysi'lf  Jiave,  however,  made  a  mistake 
in  stating  the  number  of  Mpiral  koels  to  be  four  instead  of  five,  a  mistake  which  is 
easiiy  aoeoonted  for  by  the  etate  of  preaemtioa.  TTnlcsa  I  bad  been  able  to 
examine  the  well  preserved  sppciniPn  from  Kama,  I  could  not  have  discovered 
the  aotual  number  of  the  reToIring  keels,  the  anterior  one  of  which  is  almost 
entirely  hidden  by  the  enoeeeding  whoil. 

Thorn  Cftn  he  also  no  doubt  that  this  species  is  idontiral  •vvirh  tbo  Solarium 
MMurunmn,  which  lives  at  present  in  the  Indian  Ocean,  Ceylon  and  Java.  I  have 
been  able  to  oorapare  a  speeimen  of  this  tpeoiee,  and  I  f oond  that  it  agreed  in  every 
detail  with  the  fos-sil  one,  except  that  it  attained  a  larger  aiae^  lianng  a  width  of 
60  nun.1  while  the  largest  fossil  specimen  measures  jnat  half,  that  is  to  say,  25  mm. 
The  apieal  angle  tA  the  llrtng  species  is  108%  that  of  the  fossil  109°,  a  difference 
which  is  certainly  of  no  importance.  Much  more  important  is,  however,  the  abso- 
lute identity  of  the  ornamentation ;  on  the  living  species  there  are  the  fuinte  five 
granulated  rerolving  keels,  of  which  No.  1  is  almost  hidden  by  the  succeeding  whorl. 
Xheir  atrengthftha  width  of  tbeintentioaa  k  oxaofly  the  aane  in  the  lirhig  aa  b  the 
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foNiI  on«(  aad  tii«  Identity  goes  ao  for  tbat  even  tba  lelafiTe  ttrangtb  of  tte 

gnaulatioiM  \h»  iiBeteat  keeU  i»  the  same.  The  bod;  vhorl  shows  t)ie  laine 
gradual  disappearance  of  No.  3,  as  obserred  in  tho  foHilspaoimflin,  the  only  diflereooe 
would  be  that  No.  4  ia  porhaps  a  little  more  maikai  than  in  tlw  fossil  one.  Aa 
the  oharaciton  of  tlw  biM  in  alio  exaoUy  allkie^  I  naed  not  dwall  amy  loogw  on  flu 

aimilarities. 

Tliat  the  Miooene  specimoas  are  of  smaller  size  is  quite  in  harmony  wiih  what 
«»  oibaervad  in  oUmt  apeoin  whieb  afo  eitlwr  idaotloal  or  ao  doaolj  related  to  living 
apaciee  that  thoy  mn-t  ho  re<;nrdod  as  thrir  direct  ancestors ;  tho  fdaiil  apedOMOa 
an  always  smaller  and  more  delioaie  than  their  living  representatiTOa. 

8oMmm  maaimim  from  Banna  aeema  IdantioBl  with  MaHtm  ptnpMUBum, 
K.  Martin,  from  Java.  Unfortunately  JfriTtin  fiLrurcs  only  tlie  hn'^p  nf  two  frag* 
mental;  apeebnaoa  of  which,  however,  the  oharacteri^tic  ornamentation  of  the  base 
of  llg.  la  is  perfeotij  identioal  with  that  of  tho  apeobnen  hen  daeoribed. 


SoiAUiTic  oomioun,  apee.  aor,  F1.  ZTII,  llg .  It^  «-6. 

A  single  very  fragmentary  specimen  of  this  species  has  oome  under  examina* 
tbn,  but  though  gieatiy  damaged,  the  faatuiea  ezhiUtad  an  aoJBeiaBt  to  prove  it 
a  spocios  different  from  all  the  others. 

The  shell  must  have  attained  a  fairly  large  size  as  the  specimen  has  a  largest 
diuneter  of  80*6  mm. ;  it  bad  a  rather  high  oonical  ahape  and  tho  apieal  angle  waa 

probalilv  not  more  thnn  118°. 

There  aro  ahoat  eight  rather  high,  angular  spire  whorls  having  a  flat  siufaoa^ 
whieh  an  aepamtad  by  a  abarp,  tboagb  rather  indistiaet,  antare.  The  omanMOtation 
consLsts  of  about  13  to  14  rounded  revolring  keels  separated  by  linear  interatloea< 
The  keel,  lining  tho  ambitus,  ia  alightly  stronger  than  the  others  while  these  an  of 
somewhat  unequal  strength. 

The  body  whorl  seems  in  no  way  diffennt  from  the  spire  whorls  except  that 
the  ornamentation  of  the  surfaoe  becomes  rather  indistinot  and  effaoed. 

The  base  is  not  well  exposed,  but  it  ean  bo  distinctly  seen  that  the  body  whorl 
waa  flat  and  that  the  species  waa  distinguished  by  a  very  wide  uatUUeos,  the  walls 
of  wlneh  were  lined  with  ooaoe  wiinltlei^  wbioh  form  also  two  rows  along  the 
inner  edge  of  the  whorls. 

Zone  of  Arlew  A«ai0rosa,  Thayetmyo. 

Remarki. — The  enormously  wide  timbiHens,  tni^ptlier  with  the  ornamentation  of 
tlie  upper  side  of  the  whorls  conBL<,tiug  of  numerous  tine,  rounded  rcToiviog  keeisj 
teadily  diatingniabeB  this  apeeies  from  all  the  others. 

No  fossil  npei  ii-s  has  been  described  from  eitln-r  .Java,  Sumatra  OGT  Wsatam 
India ;  I  can  also  hud  no  living  species  to  which  I  could  compare  it. 
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S.  Bab'geiiiui ;  T(^B1NU,  Giaj. 
.   TcmxnLWUMMmiKK»k,iqm,90f^      XYtl,  fig.  si, »«. 

UN.  »tlmtmi  mtwylMitn  IKmOufi        Tm.  Vftm  Bhmi  Vm.  Mtf^ Siin«  «f  hik,  IMk 
TA  XXYII.  p.  IS,       Igt.  f  .  r«. 

MSASCtkMEHTS. 

VUtli       .  <D  « 

Hm  thell  is  of  small  size,  ooaical  ia  shqMb  btit  so  uuch  depressed  that 
it  apponn  almost  flat,  and  ooosiito  of  about  aix  or  mmn.  wborla  wbich  an  flat  above 
and  roundod  below. 

The  emtejoaie  whorls  were  not  observed. 

The  spire  is  rery  tloprpssed  and  consists  of  about  flvo  whorls  ■which  very 
giadaalljr  inonase  in  sizo  and  are  separated  by  a  sharp  and  deep  suturo.  Ihe  orna> 
nentelioD  oooaiste  of  rtaj  tm  graaelated  mt^Ting  keeb,  which  azo  tepttratsdl^ 
linear  interstices.  Generally  the  antcriot  and  poftarior  hods  aco  itMOgor  than 
those  of  the  oential  portion  of  the  whorL 

The  body  whoil  diffen  ia  to  way  from  -the  apiie  wfaorii  exoept  that  lin 
fevolTUig  koels  become  more  numerous ;  the  ambitus  is  flattened  and  particularly 
MmarkaUe  for  two  linear  roTolTiag  {onowa  whioh  run  on  either  side  of  a  filiiorm 
ronnded  somewhat  granolar  keel. 

The  base  is  strongly  tumid  anil  set  with  similar  ^ranalated  keels  ao  fiw 
upper  side  of  the  body  whorl;  the  breadth  of  the  keels  increases  towards  the 
umbilious,  which  is  set  with  coarse,  radiating  wrinkles  lining  its  wall  and  also 
extend  over  the  two  innermost  keels,  their  number  on  the  outer  one  being 
larger  than  on  the  inner  one.  UmbiliooB  rather  wide.  Apertnre  not  observed. 

Oeologioal  occurrence.^ 

Zone  of  CtMoellena  «i«rfiii«nui,  lEinbn. 
Zone  of  Area  theobaldi,  Kama. 

Bemarkt. — This  species  is  easily  distinguished  from  the  others  by  its  oma- 
nflotationi  oonsisting  of  very  closely  set  granulosa  keels  covering  all  ttie  wborU, 
but  in  pafHenbr  bj  the  flattened  amUtua  wbkdt  exhibits  two  fine  deeply  engraved 

'        fonowe  runnini:  on  either  sido  of  a  filiform  ;;rinulatt'd  keel. 

No  similar  species  has  been  described  from  either  Java,  Sumatra  or  Western 
India. 

There  appears  to  be  no  donbt  that  the  Miocene  species  is  elosr  ty  related  to 
the  living  Soioriwt  dorntoum  tnm  the  Andamans.  The  ornamentation  is  exactly 
alike,  partiealarly  the  Mnnewfaat  flattened  ambitus,  wbieh  ia  pfovided  with  two 
deeply  engraved  furrows  running  on  either  side  of  the  fine  keel,  is  well  eeeo. 

There  are,  however,  some  differences  which  must  be  recorded ;  in  tlie  Arst  instance, 
ttto  spire  of  the  living  species  is  not  quite  as  depressed  as  that  of  the  ftasil  one,  the 
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•pioil  «iigl«  k  flunlora  mora  wea»%  wmmu^  140^  tt*  Itad  at  tiM  amMtna 

almost  pears  so  that  the  t'.ro  furrows  aena  to  form  a  ringle  one ;  appareotly  it 
attaiited  a  lai^er  aise,  and  tbe  rerulving  keels  an  broader.  It  it  for  tbeae  diffennoet 
tliat  I  did  not  idsBlify  the  Htooene  apedee  wfCh  Uie  VMag  on,  tlioagh  ttiare  au 
no  ddulit  tli.it  th(!  former  is  the  direct  descondant  of  the  latt«r,  having  only 
acquired  a  large  aiie  and  a  aomewbat  ooanor  omameatatiaa,  a  feature  vbich  ia  in 
eoDooidaiMw  with  tbe  aane  fiwii  aoted  in  other  apeeiaa. 

In  mj  proriouB  memaif  I  identified  thia  apeoios  with  Solarium  e!f<>hHomumt 
Menke  ;  I  liaTe  now  however  carefnliy  oompared  thit  tpeoleB  witii  the  foieil  one,  and 
t  diaooveied  some  difterenoes  whieh  I  previooaly  overlooked.  In  Solarium  ejfelot' 
tomum  the  nmbilieiu  ia  mnoh  wider  than  in  either  Solarium  dormotum  or  the 
fossil  Torinia  prot^dortuota  ;  the  wall  is  in  S.  rycloslamum  lined  with  fine  granuls- 
tions,  while  in  S.  dortmium  as  well  as  in  Ton»«a  protodormota  it  is  aet  with  coarse 
wiinldaa  whiah  extend  elao  aeniaa  tte  two  faaer  heele  sf  the  haga  ia  heafhan 
species.  On  the  upper  side  the  whorU  of  Solarium  epetoilomim  an  nKmded  and 
separated  by  a  deep  well  marked  suture,  in  both  Solarium  dtnatimm  end  Torinia 
pr^hdontnta  thsjane  flat  and  tbe  autnra  ia  ill'daAaed.  Vnr  tteeaieaaeoa  I  ItaTa 

withdrawn  the  former  name,  and  I  think  that  the  fossil  species  is  much  nearer  rolated 
to  Solarium  dor$uoium  than  any  other  species.  I  need  hardly  mention  that 
SWorfom  eyetosfeaiswi  and  S&Urtmm  dormittim  an  Teij  deadj  telatad  to  aadi 
oth  r,  both  bein;^  characterised  by  a  slightly  fUttenod  tWbiUM  ot  the  bodj 
whorl,  whioh  bears  a  broad  furrow  with  0  fine  oential  keeL 

ToBiviA.  BUDDHA,  Noetling,  spec,  Fk  XVU.  figs.  SO,  a-d,  21,  o-o. 
Vm.  IMtat  liwWIn  WnttilH^  MIm.  tm.  Vtf  Bum,  ■«.aMl«a«Mgr«f  lna]i,UNkytl.ZXTII, 

ff.  Mii  IT,  M-liU 

SUffcl  O  A  mm. 

mitt     .    12  5  .. 

The  ahell  is  depressed,  conical  in  shape,  of  rather  small  aiie,  and  oonaists  uf 
aboDt  aeren  low  whoria. 

The  embryonic  whorh  have  not  been  observed.  Ths  »pire  whorla  fisair  in 
number  are  low  and  Tery  gradually  increase  in  height ;  the  sides  are  flat  or  slightly 
eooeoTe ;  tbe  antOM  fa  very  shuply  marked.  The  eorlier  wborli  am  perfectly 
amootb,  only  a  slightly  indicated  furrow  runs  along  the  posterior  end,  close  to  the 
suture.  On  the  penultimate  whorl  a  few  indistinct  smooth  rarolTing  keels  b^gia 
to  appear,  iMA  baoano  atanoger  on  the  body  whorL 

Tbe  bodj  wborl  diJbm  in  no  way  ham  the  spiral  whorb,  except  that  its  flank 
becomes  a  little  mora  eoneave;  the  margin  is  rounded  and  the  revolving  keels 
become  more  nomerooa  and  distinct ;  they  are  separated  by  interstices  which  are 
linear  near  the  ambitus,  but  become  wider  distant  towarda  the  suture. 

The  base  is  almost  flat  and  corered  with  similar  revolvincr  keels  at  the  upppr 
aide  of  the  body  whorl,  only  that  the  interstices  increase  in  width  from  the  ambitus 
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iowavda  the  ambilieaiw  Tba  luniUUeiti  b  UbSf  wide^  ita  mils  an  aet  with  fine 

longitudinal  ridgcR. 

Aperture  not  observed. 

Zone  of  Caneellaria  martiniaHa,  Minbu. 
Zona  of  FaraefotlMu  eaeruleiut  Ysnangjat. 
JItaiart*.— In  1117  fint  paper  I  olnatiOed  tbia  •peoiei  onder  tbe  geneiie  ume  of 

"UrMftlMt"  but  hariag  U  more  carefully  examiuod  since  I  think  it  b<:tt«r  to  inoluda 
ilainDOgtlMaab>genua  Ibe  geaeral  abape  and  the  wide  umbiliout,  tbe 

wiU  of  iridoh  ii  let  witti  l!n«  loagttadutal  folda,  rather  apeak  for  SoUtehm  Chan  Cov 
Troeliu*.  A  smooth  shell  almost  destitute  of  any  omamentatioBf  eiMpt  a  fair 
revolving  keels  on  the  body  whorl,  having  a  base  which  is  covered  with  vi?ry  regu- 
lar revolviag  keels  of  equal  strength,  readily  distinguishes  this  speoies  from  llie 
vUmt  two  here  deacribed. 

No  linilai  apeoiea  baa  been  deaeribed  either  from  Jwn,  Bnniatia  or  Woatam 
India. 

Neiihereoaldl  diaoonr «aj Ihring or  foaafl  qpeoieotoirbidiitooaldbeoMD* 

pared,  and  vre  muataoppoee  that  Torinia  buddha  rvpresenta  a  ^rpo  whicli  is  (.xtinct 
Bmong  ttie  present  fauna  of  the  Indian  Ocean,  but  wbiioli  may  have  a  relative  in 
the  older  Tertiary  beds  of  India  or  Burma, 

Oanoa :  DIBCOHBLIZt  Dukar. 

Ibereoanbenoi  the  dighteat  doabt  tint  the  apaoieihara  dcaotibed  reaDy  belonga 

to  tbo  genus  Ditcokelix,  Dunker.  Its  ooourrenoe  in  the  Miocene  d  Burma  is 
partioularly  intereating,  not  only  beoaoae  it  aeama  almoat  eartain  that  it  does  not 
axiat  among  the  UviDg  fauna  of  the  Indian  Oeeaii»bat  muoli  mora  ao  on  acooant 
of  the  geographical  diatrfbntion  of  this  genus.  Iha  liring  spedes  seema  to  be 
restricted  to  the  ^foditerraiiean  wliilo  the  fossil  ones  appear  to  hare  a  wider  ran?e, 
as  according  to  TiscLer  Diicohelis  occurs  also  in  the  £ocene  of  Alabama.  I{  it  be 
true  that  DUeoMis  ia  at  preaent  icatiioted  to  the  Lnsitanian  province,  tta  oeear> 
rence  of  that  genus  in  tbe  Miocene  of  Boiina  wonld  he  the  only  Eurc^eta  feaiora 
in  tbe  Uioceno  fauna  of  Burma* 


DiscoHtiix  vmvTA,  Noetling,  PI.  XVII,  fig.  23,  a-d. 

^ta|l>^;%ka,«» 


wHib    .   ro  . 

Apical  tngle.  180° 


The  shell  ia  of  very  small  size,  perfectly  flat  and  diacifonn  inabape,  "^^ttfng 
of  about  six  flat  angular  whorls. 
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The  9fin  wborls  aro  perfectly  depressed,  till  w  tkft  bodj  wboA  ii  eoondmbly 
higher,  tlie  upper  side  of  the  shell  is  slightly  ooneaTW. 

Xho  whorls  which  are  reot&ngular  in  Bfaape^  inereaae  rery  slowly  ia  width  and 
am  Mpafitod  lij  a  sharply  defined  nitare;  they  are  perfectly  smooth,  and  ihace  ia  no 
ornamentation  except  a  sharp  granolated'keel  wbiolk  la  tiaoeablealinMt  to  the  apes 
running  along  the  anterior  edge.  ■• 

The  body  wboil  difleia  in  no  iray  trom  the  ifdie  whorii^  ite  iq^r  ilde  ie 
gently  dopiDg  towards  the  apex,  the  ambitus  is  flattened  and  ita  upper  M  mil  tt 
the  lowered^  set  with  a  sharp  granulated  keeL 

Bua  mt  chaerred  but  apparently  deeply  ooDoaTeii 

Geological  occurrence. — 

Zone  of  Cancellaria  mnrliniana,  Minbu. 

Bemarki. — Tlie  specimen  first  described  has  remained  the  only  one  which  baa 
eonie  mider  exuninatioB.  Aa  it  ii  not  very  well  praemd  I  rehein  fram  oomparing 
it  with  other  species  of  this  genua ;  yet  it  aeema  certain  that  there  eiiata  no  living 
telative  among  the  fauna  of  the  Indian  Oeaan*  In  my  previoua  mwnoir  I  mentioned 
that  DiwoMim  mkuita  been  a  gnat  dmOarity  to  DUeoMUt  wtuielea,  Phil,  a  view 
which  I  found  no  reaaoa  to  change.  We  are  therefore  obliged  to  assumo  that  Diam 
cohelix  minttta  ia  One  of  the  rery  rare  instanoaa  ia  whioh  aapeoiea  from  the  Mjoffgnt 
u£  Burma  can  be  refeired  to  a  Buropean  onob 

Piamily :  SCAEJSID^^  Cbena. 

Genus:  8CALARTA,  Lamarolc 

On  the  following  pages  four  species  have  bc«n  described  as  belonging  to  thia 
genus,  whieh  ean  be  eaaily  dittingoiabed  as  followe : — 

A.  Whorl*  connected— 

{a)  N«  nroiving  rtria  on  th*  intantieM  oC  th»  loogitadiaal  dlMi 
(m)  Whorisangnlar,  ribs  BimwwiM  aad  domij  Mi. 

1.  Si^alana  fpalM-a,  '<y'.f.  nov. 

(it)  Wiiorlti  roun<lc<l,  ribs  Ivvr,  (ojxinitvd  by  broad  intoistioeo. 

2.  SemUria  itptopleurata,  spec.  nov. 

(4)  BOTdnng  stiiiB  on  the  intsnticw  of  tliL^  lon^tnifiaal  tibsi 
ti  SeaUfig  Kmmiea,  NocUing. 
S.  IVharii  duBoniMled- 

4.  SeaUHv  (?)  irrefuUru,  XoettJng. 

The  apeoles  here  mentioned  are  unfortunat(>l7  not  particularly  well  preserred, 
and  it  is  therefore  difficult  to  decide  to  which  sub-genus  a  eertefaiqMeifla|auiy  belong, 
ynt  I  do  not  think  that  I  make  a  mistnke  if  T  assume  that  Smlario  tpalhicn 
belongs  to  the  sub-genus  Opalia,  Seaiaria  leplopleurala  to  Clathrut,  Sealaria 
UmmHiM  periMpa  to  (Xmtremm,  whUe  the  poaitioa  of  AiMfarfe  jmyeM  meet 


see  FAUNA  Of  THE  MIOCENE  BEDS  OF  BURMA, 

#?' 

Tbe  reUtionship  of  theae  four  speoiet  U  varied,  bat  of  ooiie  a  direct  ooniiM^oii 
wiOiftliviiVflpeeiwMMddbswttaiiatflrflytfMea;  tiUbniky  be  dm  to  tbo  state  ot 

pretefTation,  and  more  complete  ihelU  allow  perhajiA  for  a  byUcr  compariMn.  As 
far  M  I  have  been  able  to  saj,  two  speoiea,  vi».,  Sealaria  leptopieurala  aud  Sealaria 
Hmtmic*,  upp^  to  be  letated  to  epeoiee  inbabitiiig  tbe  Xadian  Oeau.  JMorfe 
$patkiea  Iwara  the  closest  loaemblance  to  a  ipeoios  fnu  the  Iteb  BflOBBi^  wUk  BO 
lelatlmuliip  oould  be  traced  of  Scalona  irregviarU, 


BOAUtBZA  WATHiOA,  apec.  nov.,  PI.  XVII.  figs.  27,  27a. 


HdfU       .  man.  qiiiMilrtil 
i|Mi^  .  HP 

No  othair  epaoiaaaii  but  the  fragmini  wditiiig  of  four  whoria  onl j,  wbioh  I 

deaoribed  in  my  previous  memoir,  haa  coma  under  examination.  The  shell  was 
appareotly  of  amall  nie  only,  and  when  complete,  it  cannot  have  measured  much 
nefo  ihaa  SO  mm.  in  leigtfi.  The  vborii  era  tamii  but  digbtly  flBUened  at  tin 
ambitus  and  separated  \if%iMlf  autare.  The  surface  is  covf-red  witli  fine  but 
aharplf  raised  longitudinal,  eooiewhat  obliquely  inclined  ribs,  wbioh  are  separated  by 
■Ugtitiy  bnadnr  ooaeaTO  Intentioea.  Bibi  and  InteMtiaea  arepaifeetly  tmooth,  and 

thiTo  .irn  a!>out  30  to  35  to  one  volution.  The  fl;ittnning  of  fbe Mntnl pOKtioilllf 
the  wborla  piodnoes  a  peculiar  fasokea  appearance  of  tbe  ribe. 

Zone  of  Ocmcellaria  mar<j»»"Ka,  Minbu. 

Bemarln. — In  my  first  paper  I  identified  thia  ipeoiea  witb  Sealaria  tubUnmiUt' 
«MJIa,  d*  Arch.,  and  time  is  no  doabt  tbat  it  haa  tbe  greatest  similarity  with  tbe  apeoies 
here  described;  it  may  bo  poaaible  that  both  species  are  identical,  yet  it  seems  that 
Sealaria  $ublenuilamella  bad  a  muoh  shorter  shell  with  a  larger  apiual  angin,  while 
that  of  Sealaria  apathioa  is  m^re  elongate  and  the  apical  angle  smaller.  I  thought 
it,  ebarerora,  better  to  JiaBiifrirti  thh  ■feeiwunda  aaev  Honab  and  km  il  to 
future  researches  when  the  examination  of  the  Miocene  fossils  from  Wealgm  Lidia 
will  be  takeu  up,  to  deoide  whether  the  two  apeoies  are  really  identicaL 

AMiarte  ^NrfXAw  letemblM  digbttyto  Stataria  teploplemmUt  mASotiMi' 
birmanica  ;  from  the  former  it  can  be  easily  distinguishoxl  by  fho  anc;uVir  whoth, 
tbe  mure  numerous  and  moto  doady  set  longitudinal  ribs,  from  the  latter  by  tba 
aaaootb  iateratieeB. 

T  could  not  find  any  liviDg  relative  of  thia  apeoies,  aadft  MJ  be  pfObabl*  tbat 
it  repreaenta  an  extinguished  type ;  the  claraeter  of  the  ornamentation  ia,  howeT«r, 
•0  dmilar  to  Sealaria  multilamella,  Baat.,  front  to*  Eocene  of  Paris,  that  I  oonaidev 
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[  SCALAUA  LSPTOPUIDBATA,  HfM.  BOT.,  PI.  XVII,  figS.  24,  24a. 

MunnaiaiRS. 
■4tfM     .  IMaw. 
Wilik     .  n  . 

The  bigh  shell  is  of  small  sue,  tarrated  in  shape  and  oonsists  of  more  tbaa 
eight  tumi  t  whorb.  Unfortuoatalj  tiw  apoz  u  broken  ofE,  ao  the  embiyonio 
whorls  could  not  bo  observed. 

The  spba  wbotb  wbiahan  oHtablj  not  le«  in  nnariwr  Uhii  dg;ktb«matfaag|f 
fuflfltod  tnd  increase  very  slowly  in  height.  Th^j  are  s/^parated  by  a  sharp  ana 
deep  Stttnre.  Tue  oroameatatioa  oraiiati  in  ratlicc  tkia  but  sharp,  raised  longita- 
fiaalilbsi,  irtdoli  are  Mpecnted  by  eoaooth  eonoafe  intanHeea  heviof  ebovt  Amble 
thoir  breadth ;  the  number  of  ribs  to  one  vt)IutioQ  cannot  quite  be  ascertained,  but 
the  rib  of  each  socoeeiUBg  whorl  follows  directly  in  the  contiaoatioa  of  that  of  tbe^ 
pteoadinf  MM.  Besenotobiemd. 

Aperture  loD({itaffina]«  eomavhil  eUtqiNb  eater  lip  eheip,  uhmt  lip  aUghtly 
oeUous. 

Oeoiogical  occurrence.—' 

Zone  of  Dime  duUoaa,  Yenaogyat. 

Remarks. — Ouly  a  singlfi  specimen  of  this  species,  wbiuh  is  partly  imbedded  in 
the  rock,  has  come  uader  examioation,  but  it  is  still  sufficiently  well  preserved  to 
dafineite  Aief  obacMtan.  Itb  very  eiailerte  SmUtU  MniMMifdN^ bn( eea be 

easily  distin<^uiih<'d  by  a  smaller  number  of  loa^itudio'il  ribs,  and  partioolufy  b/ 
ilie  amootb  iatersticea  which  are  devoid  of  any  rerolriog  oroamentation. 

It  it  were  permitted  to  eompaie  •  efa^tle  foMU  epedei*  wliibh  in  addition  ii  bqI 
Tery  well  prcscrTud,  witli  one  of  tlic  living  specie*,  partioolarly  if  only  a  figure  o( 
that  specimen  is  available,  I  should  say  tliat  either  SotHmria  gracilit  or  Scalaria 
pkUtppiMuum,  8owb«  wen  eieie  idetiaH  ol  tbe  apeeiet  beiedMaribed.  both  speoiee 
iahaUti^  die  lodiaa  Ooeea. 

ScALABiA  BiBHAsnca,  NoetUog,  PL  XYII,  figs.  25,  25a. 

1SM>    Sealarui  lirm.7iiieii,  NMUing.  M ioe.  Tom-  T'pp«r  Korrat,  Hum.  Oeo'.o^  Surrey  of  tnilia, 
Vol.  XXVII,  pi.  IV,  sfc... 

UH>     M    ure/ulari*,  htMag,  Mm.  torn.  UffW  bum»i  Maa.  Oiolst.  Sam;  at  ladi^ 
Til.XSni,|LTt%liHaS«rtfli|. 

MsASDUKBina. 
B«isU     .  aoCaa. 
Widtk      .    «  . 
Afioanvb  18* 

The  elongated  shell  is  o(  mediom  tbu,  toneted  and  ooniiats  of  more  than  ten 
vborie;  tbeexeot  niuibareennot  be  fixed  beoeuM  the  apes  is  bcokein  off. 
HieipiBe  wbof le are aeunJej,  eejeiitei  by  A.dMp  Mliin^  ul  tneneee 
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grndunlly  in  height.  fh«  onumaentaUon  eonBbta  of  fine  rather  low  longitudinal 
ribs  of  whioh  than  anaboat  SO  to  a  volution  which  aro  sofinrated  by  slightly  broader 
iot^ratices  ;  the  anterior  face  of  each  rib  is  set  with  sharply  engraved,  short  rovnlviri!* 
lines,  separated  by  nther  broad,  flat  interstices ;  oa  the  earlier  whorls  the$>o  lines 
eitond  also  partly  across  the  interstioes,  hut  fbej'  navar  aaoand  on  the  portarioc  Ikoe 

of  the  lon^tiidinal  rib,  wliich  rfniainn  p<>rfectly  linOQi]l> 
Body  whorl  and  aperture  not  obsorred. 

Zonp  of  TnraUeUptprdnm  prototortHOtunt'^aXBMm 

Zone  of  Cancellaria  mariittiam,  Minbu. 
Bemirk».—Tbk  speetas  ia  aasily  distisgaisbfld  from  SeaJaria  leptoplemmta 
by  tlie  larger  number  of  lon^^itudinal  ribs,  but  particularly  by  ihA  finely  en^Tod 
lines  on  the  anterior  faoa  of  the  former,  of  which  no  tcaoa  ia  viiible  ia  Sealaria 
leplopletmta. 

K.  MiftTtin  described  under  the  name  of  Sealartt  $amnrnn(;nna,  a  fragmentnj 
apeetmen  whioh  appears  to  be  related  to  the  speoiea  under  desoription;  in  fact 
I  am  not  quite  certain  whether  the  two  species  should  not  be  ooDsidered  as  identical. 
BeaUma  tamarangana  appean,  however,  to  have  a  lasa  elongate  shell  with  a 
larger  apical  angle,  whioh  ai'^wriliD:;  to  Martin's  fi^'uro  moasnrrs  a1)r^\it  2S".  Martin 
inenlioas  also  the  existence  oE  "  spiral  ribs  "  in  the  iuC«rstices  in  addition  to  spiral 
Neaib  >  fsatnw  vliMi  does  not  exist  in  the  Bnma  apades. 

Scalario  hirmnnicn,  and  perhaps  Scalaria  $(imnrnngam  belong tO the  gimq» 
of  SetAaria  Ueiicatula  liring  nowadays  in  the  Australian  Seas. 

On  closer  anminatiini  I  kam  been  able  to  eonviooe  m  jseU  tiiat  the  spaeiiiMii 
of  Scalnria  irrfgularU  figured  OD  PL  IT,  fif .  1,  of  uj  foiiiMr  mamolT lo  TeaUf  • 
cast  of  this  species. 

t 

BoAiASiA  (?)  iBBaovukin*  Voetiing,  PL  XTIT,  1^.18. 

IMC   MMi<n19irfnv,  Noctlinr.Mioa.  roM.  Upper  Bnim.  Hi^  (Vwhg  Imgr  •{  UISm,  MM. 

V«l.  XXVIl.  1,1  IV,  8(5*2,80. 

Only  a  very  fragmentary  specimen  of  this  species  has  come  und««r  examination, 
ooAdstiag  of  about  rounded  wboda  whMi  iie  mot  in  oontaot  wtth  eaoh  other ; 
the  ornanit  r.tation  ooMliti ol iBthor  iiNgular  broad  kngltadtiial  ribaiepatated  by 
broad  interstices. 

Geological  oeowrretme. — 

Zone  of  Citfwclliiria  marlimann,  Minhu. 

jBanafiw.— -The  fragmentary  specimen  under  examination  is  unfortunately  too 
|ll'<praBeirvad  to  allow  for  any  farther  deaeription,  except  the  abofe  few  words.  In« 
eamueh  as  it  is,  howerer,  readily  dtstingoished  by  the  tree  whorU  and  t  he  some- 
what irr^lar  longitudinal  ribs,  it  eartainly  represents  a  spaeies  different  from  tbo 
others.  I  admit,  however,  that  it  would  have  been  better  not  to  dutingaish  it  by 
a  speeiflo  name.  The  specimen  figured  under  figs.  %  2a  of  nj  memoir  tnnia  out 
on  doaer  exanuoation  to  be  a  cast  of  Scataria  binunrica> 
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1  ooiild  not  find  any  living  nor  fossil  opecies  to  which  I  iiiit;ht  compare 
iSteterfa  irregularis  ;  this  may,  however,  be  only  due  to  the  imperfvot  stftta  of 
pNMinatioo,  wbieh  lendan  •van  tlu  genario  podlioii  mtlwr  doabtfiiL 


%.  Bacnov :  T^NIOGLOSSAt  TroMbeL 

L  QOLOSIOMAI^ 
IhmUy:  tURROBLIDJ,  Qiay. 

Gcuus:  TUlllllTELLA,  L;imarck. 

On  the  followiog  psgM  seTen  speoiea  lure  beau  deeoribed  which  can  be  easily 

difitiDguished  as  follows 

A.  Wkorlii  angukr,  c^mated. 

(c)  One  (.troDg  tlurp  keel. 

PMtefior  pcttioB  «l  whoris  wilfa  nuuHMs  finskitla. 
1.  TiuritM*  t^fvlah,  Svmilif. 
(U)  Puatcrior  poitiaa  ot  wiurli  wiUi  gnly  Hum  ftw         sBoaCk  ea  body 
wborl. 

%.  TurrileUa  MMp(M^  JfllUBa 
(I)  Two  stNBg  sharp  kwlt. 

8.  Tuftitdl*  amtiicarim*t»,  Sanher. 
Sb  Whorls  rounded. 

(#)  KaslssmooUi. 

4  flrmMts  ^rflffi,  sysSi  IiQT. 
(1)  Eesb  gninu1oi«. 

6.  Turriteila,  apse. 

0.  WhorU  a»t. 

(«)  Ksslsanaiigadiiitwossts. 

9.  IWn'fefb  it^l«{^^rsij(,  wfts.  wm 

(t)  Ksdsevsnly  diitri1iui«il. 

7.  TurriUiia  leiujilenrata,  spec  nor. 

If  we  except  No.  5,  which  has  not  boon  specifically  determined,  the  sir 
species  here  de»cribod  represent  all  extinct  typeo,  as  notwithstaoding  a  certain 
«xtflnidfiiiu]aiitjr  wUch  TurrOelh  HlmfUm  and  ImrrHdUlgMamthKn  aWk 
some  species  livings  in  the  Indian  Ocean,  no  true  relationship  exist*  between  them. 
On  the  other  hand,  it  seems  that  TurrUella  aculicarinatth  Turriteila  angulatot 
TurrttHUt  leioftemmUi,  TmrrUeOa  lydekkert,  SM  eksdy  niakei  to  siMdea  tvm  the 

Puis  Eocene,  while  no  fossil  relativi^  could  be  traced  of  TMrritella  Hmplex  &nd 
Tmrilella  ajjin^ormit,  which  probably  represent  indigenous  types,  having;  theit 
MOWlnllBtiTaa  among  the  (kuiu  of  tlie  iBdiaa  Booana 


m        pauma  of  ths  uioObmb  fififis  of  bubma. 


TvaamuA  avsulata,  J.  4e.  Onto  BvnAif,  Ti  ZTIII.  flgk  1^  14  ]6»  U& 

IMa  SkmilOh  it  Oult  Sowirty^  tliint.  OHlw.lwnv  «f  IMn,  IMik  M.  T, 

pi.  XXVI,  ll^..  7. 

IMk        M  •        d'AiebiKi  jin.1  HiLiiivF,  Danr.ta  Aaib tan pM|i  MM^di  P  lalib 

p.  21W,  pi  XXVII,  t-9. 

All  the  specimeos  uoder  ezaminatioii  are  too  fngmentar;  to  allow  for  anj 
mwfaninMBb,  but  Ihe  diall  nui^  attain  a  aiie  btmAVm  Omb  60  mm.  It  it 

tnrreted  in  shape  and  consists  of  numerous  angular  whnrls  separated  by  a  deep 
■uton.  The  ornamentation  oooaista  of  uuooth  refolving  keela,  one  of  wluoh 
besoiBM  at  aneariy  age  mueh  ttimigvr  tiuai  Um  oMian^  and  dintotlienirfwoor  fh* 

whorls  into  two  rnry  unequal  portions;  the  posterior  one  alopes  gf-nily  towards  the 
suture  and  is  oonidderably  larger  than  the  antaiMr  poirtioo  whioh  slopes  steeply 
towaidi  tiM  Mitiiie;  on  the  posterior  portioa  then  ara  ftaaa  flf«to  lis  fine  keels  of 
Taiying  strangth,  while  on  the  auturior  portiMi  fliam  ass  aboaft  two*  OM «C  which 

almost  equaU  in  strength  the  dividing  keaL 

Geological  occurrence.— 

TTiikiiown  t  ynMiy  Ihajetnajo. 

S&mark$.—TbB  gedogioal  hoaiaon  of  this  i^pt^^ies  is  anfortonateljiiot  kmnrn  ; 
it  it  perhaps  probable  that  this  species  characterises  Mr.  Theobald'a  TmHMm 
bed,  in  which  case  it  would  occur  at  the  top  of  the  Yenanggotrngiatt. 

Turritella  angulata  is  very  ^osaly  xehted  to  7^»rrU«Ila$implex  and  TmrlMlm 
aculicarimta,  in  fact  a  specific  distinction  is  almost  inii>09sihlo  «  hon  tlie  sppoimens 
are  not  well  prcsorred.  So  far  I  am  not  able  to  say  whether  thoro  is  any  speciflo 
dMinotlOBbetw«an3Wtf«lla«v«W«aiMl  iiiBotber  twoapecieik  batitnemafhit 
at  an  ago  vrhcn  in  Turrifdla  timplex  and  Turritella  aculicarimta  No.  1  keel  it 
not  yet  raised  above  the  others,  this  same  keel  ia  well  marked  in  TurritelUningiihttt. 
It  bfoitil«iiDqiMatiinnble^t  in  IWilsQao^^  the 
two  pertsof  the  surface  of  thr  whorh  is  much  smaller  than  that  of  Turritella 
timples  and  TurrUella  actdiearinata.  With  regard  to  the  ornamentation  it  is 
iiaqiMationable  that  there  an*  a  larger  number  of  keela  on  the  posterior  porUon 
lhan  in  either  TurrUella  timplex  or  Turritella  aeuticariaata,  and  these  kada 
do  not  become  effaoed  aa  ia  thoae  apaoiei^  Imt  keqi  on  in  tbe  uiiieativngth  up  to 
the  outer  lip. 

Messrs.  d'Archiao  and  Haime  have  figured  qnite  a  number  of  wMlea  off 
Turritella  angulata  which  are,  however,  all  distin^ished  by  the  nbovp  oliorac- 
teristio  features  :  a  small  proportion  between  the  anterior  and  posterior  portion  of 
«b»  BOKfiMWb  a  lH«ec  naabw  of  kadi^  wUeh  extand  up  to  (be  end  of  the  bo^f 
whorl. 

Tturitella  angulata  has  apparently  no  living  relative  among  the  fauna  of  the 
Indian  Oeaan  and  lepiewDti  ilierebraanaixtinet^n>"kirMoli  maj  periiapabaTea 
naarielaUTein  TarritcU*  <HftfM(f«ra,  I)eabayeih  Inm  the 
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TrrBBlTELLA  giKPLSX,  Jenkins,  P!.  XVIII,  figs.  1,  la,  2.  2a,  3,  8o,  4,  U. 

1M4  IWnMOa  rimfltx.  J<..kiiu.  J*ru  roaik, Quit.  Joora. Qm4<«. 8m. •!  UutmlMk  T«LXX, 

p.  M.  pL  Til,  tg.  a. 

Un,       m      .  M  MHti«,1MiliLaUJai«,|hff.|LXI.Ip.U^]lOi,ll.lIfc 

MiAnnniitim. 

H«igM  117 
WMth  BM  « 

ApMkl  tnglo     .  21* 

Hie  elongate,  tumted  tbeU  attaini  aoonaidemble  size  as  one  specimen,  thoogh 
brolra  at  its  apical  ead,  eoold  net  nwttiirad  len  tinii  117  nm.  la  hngtb.  Ik 
consists  of  at  least  16  angular  whoria,  gradually  increaMng  in  hcigliL 

The  embryonio  wborb  ooald  not  be  ofaeerred  in  any  of  the  specimfna. 

The  spire  whorls,  of  which  there  are  certainly  not  leas  than  14,  but  perhape  more, 
elnnge  considerably  in  shape  and  ornamentation  daring  adTanolng  age.  The  flmt 
seven  whorh  are  rounded  and  separated  by  a  sharp  suture;  the  ornamentation  con- 
■iata  ol  fine  but  sharp  revolving  keels,  five  of  which  are  of  equal  strength,  but 
ftHmgerttaa  those  whieli  oiaybe  oteerted  in  the  broad  interstioea.  At  a  rvrj 

earlv  n^c  kefl  No.  3  becomes  stronger  than  the  othnrs,  and  increasing:  in  strength 
the  whorls  beoome  angular,  beoause  they  alope  in  opposite  direction  from  this  keel* 
the  poaterior  poitioii  being  AotA  tvke  tw  high    the  aolerfor  pottloB,  wUeh  elopea 

very  steeply  towards  the  suture.  The  posterior  portion  ia  still  provided  with  three 
fine  keebt  which  form  a  central  band,  while  the  intermediate  finer  lines  have  dia- 
appeand.  On  the  aateiloe  pottion  lEediroi.1  iaitrangand  weE  marked,  wfaik 
faelNo.  1  is  generally  hidden  by  the  suture.  With  advancing  age  this  ornamentation 
l^gnmnw  also  effaced  and  the  wborla  appear  smooth,  except  for  niimeioas  kiqgi« 
Ki^f glial  ttriiB  of  growth.  The  body  whorl  differs  in  no  way  htm  thoaeof  the 
■piN»itehaeB  is  strongly  iaflated,  and  there  is  another  reirolTilig  hsal  ill  fnot  of 
Ko.  1  which  on  the  earlier  whorls  coincides  with  the  sutore. 

Aperture  not  well  observed ;  it  was  apparently  small,  somewhat  rectangular 
In  ahape;  ontw  1^  not  ohastvad,  inasr  1^  thin,  iaHited,  perfaeOjr  flowing  tke 
nmbilieus. 

Geological  occurrttue,—' 

Zone  of  Mytittn  oleoftarlrati  Singn. 

Zona  of  Area  theobaldi,  Kama. 
Zone  of  ParalUlipipe<lum  prototnrtuo$«m,  Kama. 
SeeMrifcs.— This  species  has  been  well  figured  and  described  by  Martin,  and 
BO  doabt  oan  edflt  with  Mgard  to  the  identity  of  the  spoefmooa  from  Bmrma  with 
tluMO  described  from  Java. 

TurrilelUt  vmfUt  ia  easily  distinguished  from  Turritella  acutiearinata  by  a 
single  sharp  keel  miuiiDg  kt  »bont  }  of  the  height  of  the  whoris,  while  in  the  last- 
named  species  there  are  two  such  kecb  running  closely  together. 

TnrriteUa  timplet  beam  the  eloseat  reUtionahip  to  TamMta  dmpliMt»t 
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Lam.,  from  the  lodiin  Ocean,  in  fact  ibe  similaritj  is  so  great  that  it  is  difBcult  to 
dboover  any  diffiBnnan.  T«t  oo  eloiar  ezanioatioa  H  wifl  be  aeen  that  both 

species  are  distinctly  different  though  their  brephic  stage  is  almost  alike.  During 
the  brephic  stige  the  whorls  aro  ronaded  in  both  species,  and  corered  with  fine 
smooth  rerolring  ehocds ;  in  Turriiella  aimplex  there  are,  howerer,  fire  chords  more 
prominent  than  the  finer  ones  ooourring  in  the  interstioea,  while  in  TwrlteUa 
(h'plkata  tliero  are  about  ten  chords  of  equal  strength  separated  by  smooth  inter- 
stices- Whether  these  differences  are  material  or  not  1  am  unable  to  say,  bnt  the 
probaUUtj  tbat  boib  apeoieB  had  a  eominoa  anoeetoir  is  by  oe  Beaoa  laaU. 

The  specific  differ«noM  begin,  however,  tn  appear  soon  ;  keel  No.  8  rises  very 
qniokly  in  TurrUella  aimplex  and  the  protilo  iino  of  the  whorls  becomes  very 
aagnlar— a  fcatow  irfaloh  is  maw  and  men  aooentnatod  with  advaiioii^  aga.  Ckn 
the  posterior  portion  of  the  whorls  onlj  three  ftna  diorda  vamani  risible  while  the 
interstioea  are  apparently  smooth. 

InTwrUMa  dajilletf  •  keel  N<k  8  beoomea  aboatranger  than  the  otben.  but 
it  nerer  riaes  to  snoh  an  extent  as  in  Turritella  Hmplem  ;  the  angle  formed  by  the 
posterior  and  anterior  portion  of  tho  whoris  leauiDS  theiefon  much  more  obtoae 
(XSl*'— 186°)  than  in  TurrUHIa  aimplex,  where  it  amonnta  to  only  118*. 

In  addition  to  this  dirference  tho  surface  of  thi^  Arborlsis  oovered  with  numer* 
omk  fery  fine  nrelTiog  lioeab  of  which  bo  traoe  oould  be  dtaooTecied  in  TmrritMm 

Though  SWHMItf  dmplex  bean  therefove  an  external  afandlaritr  to  nirrl- 
fpBa  dapiitMla,  there  exists  no  further  relationship  between  the  two,  except  that 
thflj  had  perhaps  a  common  ancestor.  We  must  therefore  suppose  that  Turritella 
vmfSta  repmeati  a  typo  estioot  among  the  Inaa  ol  the  Indian  Ooean* 
whifih  moat  pioliahly  had  it*  neereat  lelativo  in  Hie  Booano  of  India. 

TuBUiTELLA  ACUTicARiNATA,  "Dimkor,  PI.  XVIII,  flgs.  5,  a-h,  6,  7,  7a. 

1847.  TfritMa  anditarUuf,  Ucr^L-r.  P>:a'm.u.Kn['hU«,  Vol.  I,  p.  188,  pi.  XVIII.  £g.  10. 
IM^  IHH'iniiril  llWffahiWfsftl.  SmWo;  Jaran  K.<i>.li,  <ji»rt.  Hm,  fMlt^.  >M.  U  Im^m, 

ToLXX.p.t8,vl.  VII,6c.l 

llBABIIIlinilTS. 

B<wM  .      .  ao  an. 

Widtb  .      .  »  . 

Apiolanglf  .  2B°— ST° 

The  ahell  ia  elongately  turreted,  and  though  of  ooosideiable  sise  it  appears  that 
it  does  net  altafai  the  laqieneaa  of  TmrriMU  HmfXtu.  It  farther  aeema  certain 
tW  the  aj^cal  angle  ohangee  with  advancing  age ;  in  younger  specimens  it  wai 
apparently  smaller  than  in  fall  grown  oneit  where  it  beoomea  alightly  larger  fram 
the  moment  the  ornamentation  begina  to  ehange.  Tbn  featora  fia  well  iltua- 
tiated  by  fig.  6,  ao  that  there  can  be  no  doubt  about  thia  change  taking  phMB. 

The  embryonio  irinoda  have  not  been  obaerved  in  any  of  the  spoeinioni  undiar 
examination. 
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The  spire  co;isi^".s  of  not  leas  than  10  ^vhDrl'i,  which  Very  gradually  increase  ia 
height  and  in  the  earlier  whorls  are  separated  bj  a  aluurp  and  well  marked  suture 
whioh  beoomes,  bowerer,  lew  distinct  later  on.  The  first  flve  or  liz  whorls  are  slightly 
lOimled  and  am  aet  with  fire  revolving  keels  of  almost  equal  strength,  of  which 
Nos.  3  and  I  seem  slightly  stronger  than  the  others ;  these  keels  are  separated  by 
broad  interaUoes  whioh  are  filled  out  by  an  irregular  number  of  much  finer  filiform 
wvolTing  Itnea.  Yvf  aoon  No.  3  kad  oommenoes  to  get  stronger  and  more  promi- 
nent than  the  othnrs,  and  tlio  sides  of  the  whorls  begin  to  slope  in  opposite  direi  tioa 
from  this  keel ;  afterwards  keel  No-  4  commences  to  become  stronger  and  soon  attains 
the  nme  ctrensth  m  No.  8,  lM»th  being  aepaiated  by  a  broad  ooaoaTa  fmnnr ;  «he 
ornamentation  on  the  posterior  portion  of  the  whorls  begins  to  d'.snpii -ir,  at  the 
f^^ni^  tima  the  lidea  beoome  concave  and  only  keel  No.  2  on  the  anterior  portion 
leBttUntTirible. 

The  body  whorl  affords  therefore  a  totally  different  a'poct  from  tho  earlier 
•pire  whorls ;  two  strong  and  sbavply  laiasd  letrolring  keel*  separated  by  a  broad 
coooave  furrow  mn  at  about  the  middle  of  its  height,  the  nppor  portion  being 
alightlj  oOncaTe  and  smooth,  the  lower  portion  or  base  strongly  inflated  and  sol  with 
two  fine  revolving  keels,  one  of  which  representing  No.  2  Is  almost  obliterated, 
while  No.  1  in  front  of  the  latter  which  on  the  earlier  whorls  just  runs  underneath 
the  Butvrs  is  alightly  stronger.  The  body  whorl  ia  just  peroepttbly  defleoted, 
as  is  distinctly  provod  by  the  appearance  of  No.  1  keel  wiiich,  as  already  stated, 
is  on  the  earlier  whorls  hidden  beneath  the  suture  and  now  becomes  visible  on  the 
penalthaate  whorl  ahofe  It.  The  deOeotion  is  further  prarel  by  the  two  atrong 
keels,  which,  in^irrtd  of  running  panlM  to  tbose  of  the  poiialtiiiiate  whod, 
form  a  distinct  angle  with  them. 

▲peitim  not  well  obsarred;  appareoUy  aomawbat  teotengalar;  inoex  lip 
infleoted  and  oorering  the  uubilioai. 

Oeologieal  ofourrenee.— 

Zone  of  Area  theobaldi,  Kama. 

Zona  of  FtirMdipipediim  prolotorttnmm,  Eaina. 

Bemariu. — ^There  can  be  not  the  slightest  doubt  that  this  Bpemoa  ia  identical 
with  Dunker's  TturUeUo  oemlioariHotut  the  ornamentation  of  diia  apeoifls  ia  too 
characteristio  not  to  be  raoogaised.  Martin  has  damoastiated  that  TimiMUk 
mutieinyHlttta,  Jenkins,  must  be  ooHiderad  as  identical  with  Donte^  ipeeieSt  and 
ha  also  dwelt  on  the  faot  that  certain  varieties  resemble  yoaag  specimens  of 
TmniteUa  timples,  Tmriiella  aoutiearinata  is  in  fact  very  closely  related  to 
TmrHUUm  sisiptwf,  and  at  tho  first  glance  both  might  be  considered  as  one  and 
the  same  species  ;  there  is  no  doubt  that  during  the  brephic  stacje  hoth  specie's  are 
exaoUy  alike,  and  that  a  specitiu  distinction  at  that  age  is  impossible ;  it  is  only  during 
theneanie  atage  tliat the diBstenoaa  whioh  septrata  botti  epedao  fionmeiioa.  Fall 
grown  specimens  of  Turrilella  neuHcarinata  are  easily  dintins^uishable  by  two 
sharp  keels  separated  by  a  deep  ooncave  furrow,  while  in  TurriteUa  timpkx  the 
Mme  part  of  the  whori  la  oeenpiad  by  a  angle  sharp  IteiJ. 

Iheie  ia  no  Uving  wgmam  among  the  tama  of  the  bdian  Oeena  related  to 
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TtrrUelln  nruHcarinata  which  tberefote  Teprewnta  an  extinct  typ*;  on  tha 
other  hand,  there  u  not  the  slightest  doubt  that  it  is  closely  related  to  IfritMu 
fuakUh  lAk^  inm  the  Puis  Booaoa. 

TuBUzmLA  LTmsKWtif  apiM.  no?^  PL  ZYUI,  figs.  11»  li,  lis. 
Mbuobmsnis. 

IlriKbt  .    M  mm.  (iM0M|4l|p^ 

Width  .  U-6  „ 

AfinlMgh     •  11^ 

The  shell  ia  of  elongntc  turrcte'l  shape,  and  its  total  length  cannot  have  been 
Iflsa  than  70  mm. ;  unfortunateljr  both  specimeas  are  incomplete,  hut  the  complete 
tball  mwA  have  aonaialed  of  not  lew  tban  16  d^tly  iwndad  wborts. 

The  etnhry onic  whorls  hsTe  not  been  observed.  The  spire  whorls  are  roa]|ded» 
•lowly  increasing  in  taeigbt  and  lepaiated  by  a  deep  and  sharp  suture.  The  orna- 
mentation ooiuista  of  about  tea  Dae,  anDOfh  raralTlng  keels,  separated  by  broader 
interstices,  in  which  now  and  then  a  secondary,  very  fine  keel  can  be  seen.  Nos.  1 
and  2  keels  are  slightly  stronger  than  the  others,  and  So.  1,  which  runs  clnso  to  the 
suture,  is  separated  from  it  by  a  tatber  bnad,  slightly  cooeara  band,  and  hy  anotbor 
b*ad  of  tha  same  breadth  from  No.  8  Veel,  both  are  covaied  with  a  number  of 
filiform  secondarj  knela.  The  body  whorl  seoma  to  diRer  in  BO  Way  fnm  the  apfie 
whorls,  and  its  baae  is  slightly  rounded  and  amootlu 

ggotoyteal  oaoafvwsM. — 

ZotiP  (if  Parnllelipipedum  pTototortuotum,  Kama. 

Remarkt, — The  general  shape  and  the  ornamentation  distinguislies  this  species 
•ady  tram  all  the  otben;  it  haa  only  ^laaia  dmilaii^  with  TmUeOm  ki^fiaarMm, 
from  which  it  is,  however,  eaaly  4iatingaiAad  1>y  tiie  tooadad  whivK  and  the 
numerott*  keala. 

IVrnfifUs  IfMJttri  reaomblai  ao  donly  two  apedat  finm  the  Indtan  Ooean, 

vis^  Turritella  bacillum,  Lmk.,  and  J^mrritetta  infraeoMtrietaj  Lmk.,  particularly 
to  the  first  named,  that  at  tlu-  first  glance  it  might  he  miitakan  for  either  of  them. 
A  closer  «zamination  will,  howoTer,  prove  that  there  ia  no  troe  relatiouship  between 
them. 

Turritella  bacillum  and  Turritella  lyd^kkeri  have  pprfpctTy  different 
earlier  spire  whorls ;  in  the  former  species  they  an  angular  and  carinated,  and 
baeone  aftevwaidi  lonaded  and  erenlodly  flitteBad ;  in  TurrtitUm  IfMktH  thcgr 

am  rounded  throughout,  and  none  of  the  keels  on  the  earlier  a|nie  whodi  ia 
strongor  than  the  others,  but  they  are  all  of  subdual  strength. 

IWfifelle  m>VeeoMlfMa  baa  very  aimilar,  remnded  wliorla  aa  TurrlUilo 
lydeJtkeri,  but  their  ornamrntation  is  diffprent ;  in  the  fossil  species  there  .'ire 
rather  strong  revolving  keels  separated  by  broad  interstioes,  in  which  a  few  finer 
ehoidi  nte  visible;  in  TmrHMIm  <n^aeewafHiBie  the  whale  anrfMse  ia  eoveied  vtth 
very  fine  ekiaaly  set,  revolving  ehorda.  Tbongh  it  ia  therefore  undoahteble  that 
JmrriMh  ififUtfri  repieieDta  a  type  whieb  ia  otfnet  among  the  pnatnt 
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fanna  of  the  ladian  Ocean  it  is  very  probable  that  it  bM  itt  nearaat  lelfttive  in 

There  are  two  frasmentaxy,  much  rolled  apeeimeiw  of  •  TwnUfUa  which  by 
the  few  ohaiacten  that  nmiiiiit  |»of«  that  tbqr  npraent  a  qp«oi6B  different  froia 
thote  hiChfliio  deaoribed.  As  hawerer  the  itite  of  pnaerratiaB  ia  too  fragmentary, 
I  have  refrained  from  distiagulBhing  them  mdsr  ft  ifooilll  name. 

The  shell  apparently  attained  only  a  tmall  size  and  oonsiated  of  about  nine 
slightly  tumid  wborls  which  were  separated  by  a  sharp  sutore.  The  ornamentation 
oonabts  of  revdring  granular  keels ;  the  granulatioos  MMt  to  haf«  baoil  offimwrtri 
by  thin  longitudinal  lines  prodooiiig  a  kind  of  lattioa  wodt. 

Oeologieal  occwrenoe,— 

Zaa»ittJPar*tUUp^ftAm  pnlohrhumm,  Kama. 

TvauTiLLA  AvriNiFOBMn.  apeo.  noir^  VL  XTXIl^  Qgi.  fl^  (M. 

MM.  rarrMb^lWib  MOm  IUok  9m.  Vim  9mm»,  'Mm.  »m^tt  Mk»  UNf, 

WMih      .     .  MO  . 

The  shell  Mama  to  have  attained  a  ooosiderable  site,  though  thOM  ia  not  a 
dngla  spednen  oompletely  preserred.  It  la  rery  regularly  tmrehd  ik  ihapo  and 
Oompoiedof  flat  whorls,  gnwluully  iiioreasing  in  height. 

The  embryonio  wborls  hare  not  been  observed.  The  spire  ia  oompoaed  of 
at  least  10  flat  whmrii  whioh  an  sepaiatod  by  a  abarp^  though  ill-marked  suture. 
The  ocnaaentattaa  oouMa  of  mootti,  loiuidod  motTiag  keela  of  which  ten  are 
arranged  in  three  groups;  the  most  auterior  group  contains  the  strongest  koek  and 
is  oompoeod  of  three,  two  brood  outer  and  a  Uner  inner  one  which  is  separated  by 
a  broader  fanow  from  tim  anteriort  than  ham  the  poetocior  onoj  tbon  fslbwa  a 
group  of  five  keela  separated  bv  sharply  engraved  interstiocs  increasing  in  strength 
in  posterior  direction,  the  last  one  being  the  broadest,  and  then  two  very  faint, 
hardly  dktfaiot  keela  aeparated  by  a  broad  flat  band  horn.  flM'ontnra.  Tho  whole 

iurface  Ls  cuven'd  by  \or_v  fino,  hardly  diacornihle  oblique  striae. 

Body  whorl  not  obserred,  but  probably  exactly  like  the  spin  whoili* 
IMayiool  MOaffOoorH- 

Zmw  of  Cmteettaria  asarMajoM,  Hinbn. 
Zone  of  Paracyaiktit  eaenieHt,  Tenaogyat. 
£«marib.— '1  his  species  ia  easily  distinguished  from  the  others  by  iti  reef  flat 
whorls,  and  in  this  character  it  only  resembles  Turrid  lla  leiopUnrata,  but  from 
thia  apedea  it  ia  tuiij  diatingiiishwi  by  a  laigor  apical  aagk!,  aivl  paitiealarly  by 
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the  arrangomcnt  of  the  rerolving  keeU  ia  thiae  dktiact  groups  of  different  charac- 
ter ;  in  Turritella  leioplewrata  there  are  a  smaller  nomber  of  primary  keels  which 
are  not  arranged  in  groaps,  bat  eTenl;  distributed  over  tlie  surfaoe  of  the  whorls. 

In  my  first  memoir  I  identified  this  species  with  Turritella  offlnit,  d*  AnUao 
and  Haimc,  but  I  alre-uly  remarko  i  on  wmftdifForcn^es  which  appear  to  characterise 
the  Bpecimens  from  Burma-  Oa  closer  examination  I  thinic  it,  however,  better  to 
oofiiider  the  Bamw  •peelmena  as  a  different  ipeQiM.  Tbejan  oertaiojy  dUlarant 
with  regard  to  the  shape  of  tho  shell  which  must  have  been  very  elr)n<,'ato  or,  in 
ether  words,  had  a  Tery  small  apioal  angle  in  Turritella  <\lfi»i»,  wiiile  it  was  shorter 
aoid  bad  a  larger  apioal  angle  in  TmrrUMa  affia^rmk.  It  Uesvs.  d'Arehiao  and 
Ilairaf's  fiL^iiios  aro  correct,  then  an  easy  distinction  can  he  found  in  the  channtor  of 
the  oruameatatiou,  wbtoh  though  veiy  similar  would  diifer  in  the  following  features* 
»M.  ;— 

(a)  There  an  sltogatber  more  kesb  is  fiimfe //a  t^n/ormi*  than  in  Turriftlla  <njgimi. 

Tlw  auMt  Hitariac  groap  is  sttiapssid  of  tlusa  kasb  in  TurtUM*  t^uttftmit,  «l  two 
ksilsinlWi«««ri^|Mf. 

No  living  relative  o(  tUs  qtecies  could  be  found  among  i\w  f mna  of  the  Indian 
Ocean,  and  it  ropri>.<ioni<i  an  asUnot  typck  whidi  probably  had  it*  nearest  sala* 
tivee  in  the  Indian  Eocene. 

Tusamuui  LBioritBinATA,  speo.  nor.,  PI.  XTIII,  figs.  10,  lOe. 

MEASOUUIHTfl. 

Height  49  nm. 

Width        .       10  « 

The  shell  Is  very  elongate,  turrn(«d  in  Khnpe  having  a  small  apioal  angle  only. 
It  it  composed  of  not  less  than  20  fiat  whorls  growing  slowly  in  height. 

The  embryonic  wborh  are  not.  olnamd,  bat  it  appears  that  they  were  filled  out 
by  secreted  matrix. 

The  spire  whorls,  of  which  there  are  not  less  than  twenty,  have  flat  almost 
plane  sides  and  are  separated  by  an  indiiitinct  suture.  The  ornamentation  consists 
of  flve  amooih  rerolTing  Jceela  whioh  are  separated  by  broad  intecatioaa;  No.  1  keel 
is  thicker  than  the  oflum,  and  the  intentioea  are  filled  oat  by  a  mnaber  of  veiyllaa 

filiform  lines. 

Body  wlunl  not  known,- tat  appawtiy  niafih  the  aadie  aa  the  vfin  wbode ; 
hase  probably  flat. 

Oeological  occurrence. — 

Zone  of  ParalMipipedwn  prototortuoHOn,  Kama. 

JteMMria-*— At  the  flnt  glanoa  tiita  apeeke  mlglii  be  mistaken  tot  TurriMla 

affiniformis,  but  on  closer  ci.itnin  itiiin  it  will  Ije  seen  that  it  can  he  distinj^uished  by 
a  much  more  elongate  shell,  that  is  to  gay,  a  shell  having  a  smaller  apioal  angles  bat 
paifiealafly  by  tha  mnamentatien  of  the  whoiria  wUdi  oonaiilaaf  iMudedheda 
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regularly  diatribntod  bU  or«r  tbe  ntrfiioe  and  wptmtad  by  brpad  iatentioM  and  not 
arranged  in  groups  as  in  Turrttella  affiniformit. 

No  liTing  roktire  of  this  ipeoiea  ooald  be  found  wbich  unquestionably 
wprflMDtB  a  type  eztinot  among  Hie  &un  ol  tta  Indian  Ooaan,  though  it  appears 
a*  if  ZWKMIa  dtMN<^  Dfli.,  ftom  tbe  Ptvia  Socfloe  ii  a  naar  itl^ 


8.  family  :  rJSRMETID^,  Adamion. 
Ganu:  YBE1IBTUB>  AdaiMOP. 

V£fiU£TVS  JAVANU8,  K.  Martin,  PI.  XVIII,  figs.  10,  a-b,  17,  a-b,  18, 18a,  19, 19a. 

Tho  ihott  ia  aztMimety  Inef  alar  in  abape  and  oonaiata  of  a  tube  meaMulag  4  to 

6  mm.  ia  diamet«r,  whieh  growa  in  the  most  irro^^tilnr  way.  Tt  appears),  liowiBfttr^ 
that  in  the  earlier  part  of  its  life  the  aoimal  formed  a  sort  of  an  irregular  spiral  aad 
■tratehed  aflerwai^  in  one  dinotioa  oniy.  Ibe  amfaoe  ia  oofend  witib  wtiM 
regular  tn-anuloso  kcola,  w  lowi  of  kolatBd  giwinltloM  extMidid  in  the  diiMtloii 
of  tbe  axis  of  the  shell. 

Geolofloal  oecttnme*,— 

Zone  of  PcfwIleKfrfjMdiMs  jwvMiMfiiMiMh  Kion. 

Zone  of  Arina  humcroia,  ThajetmjB. 
Zone  of  Cytherea  erpdna,  Prome, 

Bemaf]t$.—'t\M  iwsullar  ornamentation  eonsf sting  in  granulated  keels  or  rows 
of  aharp  round  granulations  strotoUed  in  the  longitudinal  axis  of  the  shell  aia^ 
according  to  Martin,  tiie  chief  character  of  Vermetttt  javanut.  Af<  the  sp(>cimens 
under  examination  exhibit  tbe  same  character,  it  cannot  be  doubtful  that  they  are 
identieal  with  Uartb'a  apeoiei,  partioularly  as  titey  exhibit  the  same  JSaatan  aa 
Vermetu*  jatann$,  namely,  an  ineipiiar  apiral  at  the  beginning  and  B  linlolifld 
though  Tariou»iy  curved  tube. 

It  aenu  to  tern  tb«t  FefUHfut  Jmihuu  ezhibite  tb«  glwteat  dmilari^  to 

Siltquaria  multistriata,  Den.,  and  Siliqiiarta  $triata,  Des.,' l^OB  thiS  Paiii  BoMBe* 
a  feature  which  was  probably  overlooked  by  E.  Martin. 

deUM:  aiLV^UAAU,  Btugite. 

Two  species  whinh  probably  belong  to  this  genus  hare  come  under  examin- 
ation, but  both  are  so  poorly  preserved  that,  tboogb  it  is  quite  oertain  that  they 
lepwwnt  dlffcMnt  specin,  it  Is  impoaribli  to  form  uj  vtov  m  to  tiiali  sabiian- 
•blp, 

>  E«ia  variM  MM  t«  as  MMtM. 
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T<iLXZvii,r.aiL 

The  ipeoinea  mentloiied  in  mj  pnvtoot  memdr  has  raauin«dthigis,aiii  I  oia 
add  BOthlog  to  tbe  remnrk<i  then  made.  It  conMisU  of  about  five  free  ^rhmh  mllprl 
up  in  u  inngahr  ipiral,  the  whorU  gndualljr  inoraaaiiig  in  beigbt  and  la  thick  oeas. 
Hie  wrfMw  wu  oomrad  irith  nunaioiii  dMip,  lOineirlMit  imgnttir  kngitadind  libi^ 
appeftrisg  more  like  oloedj  Mt  imgnlar  InnwUa. 

(hotofiotA  oecurretwe. — 

Zoos  of  ParacyathM  dw»inl— YmaagjaL 

Bemark$.—I  previously  remwksd  that  tUt  speoies  exhibits  some  similaritf  wUk 
SUiqiKaria grmUh9ow^ though  ihii apedat laema to  have attaiaad a lacget aiiab 

SiUQiriaiA,  spec.  3. 

DiCerent  from  the  previous  speciei  though  too  ill-preserved  to  be  described 
mdaraapaoiloiiaaM^  IsaaotharapeeiaawbiehMMiintohe  oiiaaolviMd  hj  a  tnbe 
of  elliptical  section  bearing  a  sharp  kee!  or  fissure  (?)  at  one  side.  The  earlier  part 
of  the  tube  seems  to  form  nUber  a  regular  spiral,  bu^  aftervards  it  stretches  in  a 
itnught  dinotiaB. 

Geological  oeettfttKM,— 

Zone  of  MffiUu9  moobariom,  Singu. 

Jawarto.— da  ^amit  laation,  but  partiwilarij  the  sharp  keel  wbieh  pn>b- 
ably  oorrespoods  ta  a  flMore  an  one  side,  provaa  fiuitttiiB  most  be  a  different  species 
from  Fermettu  javamm,  in  wUoh  I  oerer  obsenrad  a  sImUax  ftMnra,  aod  the  latter 
ohancter  distingiushas  it  also  from  SUifiurU^  spec  1. 

Vamiljrt  Jf jronroxfi>>«.  Dediayes. 

Genus:  XENOPHORA,  Fischer  dc  Waldhoim. 
XattoraoBA.  buiuwica,  spec,  nor.,  PU  XVIII,  figs.  21,  2l4i. 

MtASDKBMKNTS. 

Blight      .  18  no.  OnothUy 
.WMlk       .  M  • 

Only  a  single  species,  which  is  damaged  at  the  apex,  has  come  under  examination. 

The  shell  is  of  medium  size,  highly  conical  and  oonsista  of  irre«^ular  inflated 
whorls  which  rather  quickly  increase  in  height.    Embryonic  vhotl  not  observed. 

TharaaieiaMnit  thiea  aptao  vhaais  prasegrad  irhiolialo  aspaiatad  bgradaapsiitiiNi. 
The  whorls  are  ansrular,  the  surface  inflated,  but  very  uneven  on  account  of  the 
numerous  foreign  bodies  that  have  been  agglutinated  to  the  shell.  It  appears  that 
dwN  ««M  two  zmra  of  agg^nliBnted  marina  dft■l^<NW  in  fhaoanlit  of  tho  vppar 
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surface  of  the  whorls  and  one  along  their  ambitus.  Wbea  not  covered  hy  foreign 
BMtterf  the  niifMe  of  the  wliori*  exliiUtad  a  tamiiions  appamnoeii 

Bodf  «1m»1  sxwstly  like  the  spira  vluHdfl. 

BiM  ud  •pertuM  not  obwrvtid. 

Gtolpgieal  oeeurreM*.-^ 

Zrmo  of  Aricia  humeroi'i,  Thftyrtmyo. 

Betnarki. — It  is  un^neBtioaabla  that  this  spooies  belongs  to  ibe  genus  X;no* 
phoro,  and  not  perhaps  ^  OmthUt  M  tbore  aw  no  ■pinea  along  the  amUtiia. 

Mcasrs.  d'  Arohiao  and  Haime  described  under  the  name  of  Troehut  cumulantt 
Al.  Brog.  Tar.,  a  species  which  unquestionably  belongs  to  th«  genua  Xenophorot 
and  to  judge  from  the  general  shape  it  may  perhaps  be  identical  with  the  Burma 
species,  though  Messrs.  d'Azeluac  and  Ilaime  seemed  to  bare  doubts  whether  tho 
species  dosoribwl  by  them  was  really  identical  with  Brogniart's  TrochuB  ciimiilant- 
As,  however,  the  specimen  from  Western  India  appears  to  be  a  cast,  it  would  be 
t«7  diflkolt  to  anntain  ito  identitjr  iritb  JSmophora  iirmanieo. 

Under  tho  n-iiaeot  Xeaophora  agghUinant,  K.  Martin,'  dwcrihod  n  sp^rids  from 
Java  which,  to  judge  from  this  figure,  is  very  likely  ideatioal  with  XeDuphora  birmn* 
al0v,  Imt  aa  ICaiiin  givn  no  farther  doaoriptini  bol  onl^  atataa  that  tbo  apeotinena 
examined  by  him  are  identical  with  XtnOfhorm  Af^vHttOMM^  lAUk.*  I  am  unftble  tO 
say  whether  my  view  is  correct  or  not. 

BcBttger  *  deaoribM  wader  the  name  of  Zenophora  niftomifao  a  oast  from  the 
Miocono  of  Sumatra  which  mii^ht  perliaps  be  idoiitical  with  tliis  spi^cic^,  hut  being 
a  caat  only,  it  will  be  difficult  to  say  what  were  the  cliaractvi^  of  tho  surface. 

The  diatinotioaof  the  diffonnt  speoiea  oom posing  the  genus  Xenophoravtiaaaii^ 
be  based  on  rather  Tagoo  llnea^  as  nobody  seems  to  luire  aaoertalned  which  features 
would  form  distinotive  speciflo  oharacters.  This  drawback  is  particularly  felt  in  fossil 
specimens,  which  generally  exhibit  very  indifTerent  features.  It  certainly  appears 
that,  as  has  already  been  noticed  by  lioe^  e,'  tho  mode  of  agglutination  of  marine 
dt^bris  varios  in  the  diflerent  speciL's,  and  this  feature  might  periiapa  be  wefol  in  the 
determination  of  the  fossil  species. 

Pamfly:  CJfUlID^t  Onfte, 
Oenns :  OALYFTB J:A,  Lamarck. 
Calxpikjsa  buoosa,  NoetUng,  PL  XVIII,  figs.  28,  a-b,  23,  a-&. 
XZTII.  p.».|J  V,  fi^.S.Nhr. 

Ikigkt  .      .    8-6  nm 
AftaliB^  .  lU* 

The  thin  shell  is  of  moderate  siie,  scimowhat  irregular  and  depressf  fl,  cr  nical 
in  shape.   The  shape  changes  considerably  during  the  different  stages,  and  with  it 

*  IMIr  CsMSIn,  iJ.  nil,  Iv.  la 
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^  riae  ol  tlw  tpioal  «ngle,  the  joaag  ipeoinnM  an  ngalarly  oonio^l  in  aliRp  e  nnd 
the  apical  angle  measure  90*;  fall7  giownq^eeinfliw  beoome  mum  depreawd,  and 
the  apioal  angle  larger. 

The  nanber  of  irhorb  oaiiiiot  be  flxed  uemaaMj  beeaoaa  the  autuv  la  wry 

iadisttnot,  bat  there  may  havo  been  fire  altogether. 

The  embrjonio  wbork  are  very  tharply  developed ;  they  form  a  small,  HaUea* 
like  protooonoh  flompowd  of  two  imootb  whorii,  «ad  tbejr  are  mil  aapaiated  from 
the  other  whorls  which  have  beoome  almost  entirely  amalgamated. 

The  tpisa  n^iorla  TCiy  anddenly  increase  in  hdght  and  the  body  whorl  wtiioh 
oooapSes  almoat  half  of  the  total  height,  is  broadly  expanded,  but  slightly  oozuMTe 
on  its  upper  part,  ham?  its  ed^e  sometimes  sharply  turn  d  downwards.  The 
sarface  is  covered  with  spiral  lines,  which  are  rather  resjul  ir  and  fine  on  tho  spire 
whorls,  but  become  coarse  and  irregular  wriukles  on  the  body  whorl.  More  con* 
qdonoua  is  the  kngitadinal  ornamentation,  oomiatiiig  of  flm^  bot  irregalart  abort 
wrinkles  wUdi  are  very  closely  set  coTering  the  whole  surrace  ;  on  th^  -\y.ri'  whurl* 
these  wiinklea  run  perpendioolar  to  the  spiral  striaa,  bat  this  regularity  8(X)n  disappearo, 
and  on  tbe  body  wborl  they  'appear  to  sadiate  from  the  ftpez.  Lower  aarboe  not 
ebsppTcd. 

Geological  oceurremee.— 

Zone  of  MjfKtmt  nieobarieiia,  Siufco. 

Zone  of  Paraeyatkui  caervleut,  Tenangyat. 

Zone  of  OmHo^ria  m«r/{M<a»«s  Miobu. 

Zone  of  Jna  fleoAo/df,  Kama* 

Z  nc  of  Pholai  Qruniali$,  Thayetmyo. 

Zone  of  Aricia  humerota,  Thayetmyo. 
Jtemarkt. — Tho  specimen  described  in  my  previous  memoir  appears  now  to  be 
1  joTenile  one,  becaoae  I  have  iinoe  examined  apedmeoa  from  Kama,  tdiiob  ahow  • 
perfectly  dllTdmnt  shipe  of  the  shoU  whon  in  tho  pphobic  stasro. 

Bieove  distinguishes  a  number  of  living  species  the  diatioctive  features  of 
wbidi  axoioiiietii^M  ao mbrate,  that  it  wfll  be  almost  impoadUe  to  me  them  fto 

priwontplogical  parposea.  Calypfr.ra  rv^ra^a  belongs  to  that  group  of  s|x>cios  of 
whiob  we  may  consider  Calgptraa  eioatricot-t.  Reeve,  to  be  the  type.  11m 
gfonp  indndea  mther  flat  aheUB,  having  a  peooUarly  orombled  aurlbee  which  to 
coven  (1  all  o\  or  by  minute  fine  radiating  striae. 

Calyptraa  rug9$a  seems  olosoly  related  to  Calgplraa  dormtoria,  Reere,  from 
tlie  Philippine  Uanda.  though  witkoatooB^HboD  It  ia  irapoadble  to  say  whether 
my  view  ia  ooneet  or  not,  BeevWa  flgme  and  description  being  eqnally  defective. 


This  genua  fa  only  vepreaanted  by  foar  apeeiea  wbioh  een  bo  wily  dfaU'ngqSshed 

in  the  followmg  way  :— 

1,  SaUtm  m'Ipm,  Sswarby' 


P^milyi  gJTWaMt  Poibea. 
Gonna:  If ATIOA,  Adamion. 
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B.  Sfiinalmtid. 

(<)  WliorUiiMoUi. 

(m)  UaMliBHiutraw. 

>.  Ifaties  oi$earm,  BtmtAf. 

(bi)  Umbilicnt  mid*. 

3.  NaUesfr»mtiirttfM,mn, 
{*)  WborbflMtated. 

Considering  tho  iBiUlereDt  features  the  speoies  of  Natiea  ezhibttt  it  Nemaslnmt 

fatild  to  attempt  any  comparisoa  with  liring  species,  and  eren  n  cnmparinon  with 
foMil  ones  must  remain  very  doubtful  if  figure  and  description  oul^r  can  be 
ttndied.  Nevertbelen  it  seems  oBrtain  that  twa  of  the  speinei  bei»  deaoribed,  »ir., 
Nntica  eallota,  Sow.,  and  Natiea  obscura,  Sow.,  are  identical  with  specie*  occurring 
in  Western  India,  and  as  2feitio0  oallotior  is  probably  ideatioal  witb  Natiea  eatUua, 
Cbe  flnt  mined  ipaoiei  would  nqg»  ffom  Weatem  ladia  to  Jaw*.  I  hxn  not  been 
able  to  discover  any  living  relative,  or  to  L  xprcsa  inys<>lf  mors  correctly.  I  found  only 
too  many  speoiea  wMoh  resemble  so  closely  to  Natiea  oailota  tbat  I  found  it 
iupoanble  to  diaoeni  whibb  may  be  tiia  oeareat  idatiTe. 

NotL  a  obscura  is,  on  the  other  hAnd»oloseIy  related  to  Natiea  lineata  from  tLe 
Indiaa  Ocean,  while  no  xdatuMulup  eonld  be  traced  for  N»ti<ia  gradlior  or  Katieot 
apea 

Natioa  musA,  J.  de  Oula  Soweiby,  PL  ZVm,  flga^  94^  a^  SSa;  PL  XIX, 

1M&  IMm  wdh-t  t. »  Cish  Bwiilf .  twmuk  CiqIh.  Sisu    UUm,  Vd.  T,  d.  IITi; 

aff.1. 

ZXTU,  |u  n,  (L  V.      Ik  8a. 
HuavmaTS. 

Htight.       .  28  raia. 
Width  .      .  W  „ 

Aiidtiaiab.ioor 

TbeabeU  ia  of  moderate  size,  almost  globular  in  shape,  .^oni  'Tvhat  obUfUe  aad 
mmpoaad  ot  about  five  whorls,  forming  a  very  low  spire  and  large  bodf  whorL 
BmbTyooio  vboila  not  obaamd. 

The  spire  whorls,  whioli  am  about  four  in  number,  are  separated  by  a  sharp 
well-defined  suture,  their  aorfaoe  is  flat  and  they  increase  at  first  slowly,  but  Liter 
on  rapidly  in  height,  forming  a  spira  wbidt  ocenpw>8  not  more  than  cue-eighth  of 
tbe  total  height,  wUla  the  Tentdfloaa  body  wliaet  ia  of  gnat  aiia^  almoat  oooapgriog 
the  whole  height. 

There  is  no  other  ornamentation,  except  numerous  very  line  and  densely 
eiowded  lan^tndinal  striae. 

The  nperture  Is  lai^e,  elongated}  the  outer  lip  aharp^  the  ioaor  lip  eaUoaa* 
ooreriog  parti}'  the  deep  umbilioua. 

tog 
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Zone  of  <kmeeUari9  martini  ma,  Minbu. 
Zone  of  Paracyathtu  caeruleut,  Yeosogyat* 
Zone  of  Arw  theobalJi,  Kama. 
Zosw  of  PoiwIMIfHjMdMw  jtnoMgfifHMMMi  Eania.' 

Zone  of  Ji'iciii  humerota,  ThayetmyO. 

Zone  of  Cytherea  erycina,  Prome. 
JSmorit.— Him  spgom  is  mm^  diatutgaisbed  bj  Ui  eztmnelf  loir  ^in 
and  iu  comparatively  eiiarBMnH»  TtntriooM  liodj  vliotl  wliieib  w&aam  to  *Hfmff^ 
the  whole  shell. 

There  seems  to  me  no  doubt  that  this  species  is  identical  vith  Sower  by 's  Ifatiea 
tallota  irhich  is  distinguitbed  by  the  same  character. 

Martiu  dcscriljes  a  JN^d^ca  C'tllo»ior  frotn  J ava  which  senms  to  be  related  to 
this  species  if  it  is  not  iduntioal.  lialica  callotior  exhibits  the  same  low  spire  and  tho 
■ame  largo  and  Toatriooao  body  vborl,  tbo  oely  diflonnoo  I  ean  disoovw  is  fbmied 

by  an  apimrontly  diiTi'iTnlly  slin|iril  innrr  lip;  in  Nadra  callotior  it  is  verv  broad, 
in  Iftttica  cailoia  rather  uarrow,  but  whether  thU  is  really  a  specific  differenoe  or 
lot,  I  am  imablo  to  a^y  vitbont  oomporing  tbo  (wo  spooisi. 

Katica  ob^CGUA,  J.  de  Carle  Suwerby,  Fl.  XIX,  figs.  2,a-b,  3,  a-d. 

1B40.  S»tU»  aiwira,  J.d*  C*rl«  8oit*rl>T,  TrsniMt.  G«al-  g.  i-'o*  ,  London,  Snd  leriM,  V*l.  T,  pi.  XXVI.  £f .  2. 
Vol.      VII.  p.  22,  pL  V.  6g..  «.  7. 7a.  7». 

MiAsirsnnnB. 

IMgik  .  U  mm. 

VMtb         .Ud  . 

The  shell  is  subglobular  in  shape  of  moderate  size,  and  composed  of  six 
wlioiria  forming  a  slightly  raised  spire  and  a  iaige  body  wborL 
Embtyonio  whork  not  observed. 

Tho  spire  vhich,  though  low,  is  veil  nised  above  the  body  wborl,  is  composed 
of  four  slightly  iiiilated  whorls  which  are  separated  by  a  deep  Buliirt>  and  rapidly 
increase  in  height ;  the  body  whorl  is  large,  ventrioose,  slightly  ooucave  at  its  pos- 
teilor  part  atoag  tbo  satoroi.  Tlio  wborb  am  smootli  oiespfc  for  tniBiaroai^  fini^ 

Ions,'itudinal  striae  of  growth.  The  aperture  is  large,  olongated  hut  broad;  iho 
outer  lip  sharps  the  inner  lip  callous,  partly  covering  the  deep  umbilicus. 

<?«o{o9<0is{  oeevrrence.— 
'        Zone  of  MytHut  nieobaricu$,  Singu. 

Zon»>  of  CanPeUari<T  tnartiniana,  Minbu. 
Zone  of  i'aracyathua  caeruleut,  Yenangyat. 
Zone  of  Ar»9  thetbmUi,  Kama. 
Zona  of  FaralUttplpeim  proMtHmmmt  El>m«t 
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Zone  of  Pkolas  ericfalit,  Tlinyctmvo. 
Zone  of  Jrici't  kumerota,  'I'liajretmjro. 
Zone  of  Ogthtrm  ergei»i,  PfOBM, 

Semttrki.—Tltongh  at  great  similarity  to  Naiica  ealloM,  fhii  speoiea  b  nadflf 

distinguished  by  the  more  elevated  spire,  consislini;  of  rounded  whorls;  the  nl&it 
lietweuu  »i>ire  and  bod/  whorl  appearai  th«refure  less  disproportioaate  than  in  NaHea 
«allw«.  Tha  alight  flatteninirof  the  body  whorl  aloDir  the  mitam  i«  a&otbv  dUtiii- 
piii*li;:iL,'  fiTifi:ri'  f>f  .\a'ica  ofjitenr:i. 

Tlierc  caa  be  no  doubi  tbat  tiie  spooituens  from  Burma  are  idKntical  with 
Sftwerby*!  JValiMofoMra  ;  tlie  dightly  raited  tpiiettbe  flattening  of  the  body  whorl 
along  the  Wltareaie  features  which  are  well  expressed  in  S  'wcrhjr's  figure.  Nafica 
rM/aJiflu,  Jenkins,  it  apparently  aclo«e  relative  to  JSoUea  obtoun,  8ow.,  if  it  is  not 
ideatkal  altogttbar,  and  it  seeunt  atrange  that  oeilhjf  Jeakiiu  oor  Martin  ehonld 
liave  notioed  thia  atmiiarity. 

Any  oompariaon  with  living  speoiet,  the  ipeeifie  difference  of  which  depends 
so  muck  on  the  ooloor,  teems  rather  risky,  but  I  think  that  Natica  lineala,  living 
in  the  Indian  Ocean,  h  the  clo^iei^t  rebtive  :  this  speoies  eshihitt  flie  tame  shape, 
the  elevated  spin^',  and  whorls  sliajlitly  flattened  m-  ir  tlip  suture  ;  there  is  further 
the  same  largo  umbilious  with  the  strong  uml>ilii:al  cjillO)>ity ;  taking  everything 
into  oonsidaratton  it  It  qoite  probable  thfit  Natio«  Mttflw  la  tiie  dinot  ■imafeM  «t 
y-ttka  tiH^ota,  hilt  [t  will  p  'rlinp^  h^  bi  tter  to  refrain  from  a  dollnita  Ofinim 
oonaidering  tho  rather  indi  lereat  features  the  f 'j*^  tpecies  eslubits. 

KaTIOA  GBAClLIOR,  Bpec.  nor,,  PI.  XIX,  fig.  4,  a-«. 

Mti-'GUUSXTS. 

ll«Kht  .  •  am. 

Widtli      •     •  a  I, 
AtMHcb  .MMMma. 

The  delteate  didl  is  of  very  tmall  naa,  n^Mr  globoae  and  oompoaed  of  • 

eligbtly  olevntrd  spiroanda  Liigebodj  whorl 
Embryonic  whorls  not  obterred- 

IIm      it  oompoted  of  about  threes  alnoii  Hat  wboria  whioh  ineNaie  Teiy  slowly 

in  height,  and  are  seiwrated  by  such  a  d(^p  suture  that  it  appears  as  if  thi  wimrls 
wen  hardly  touohiug  each  other.  There  is  no  ornamentation  except  numerous 
fine  ttrin  of  growth. 

The  body  whorl  is  rather  high  and  occupies  more  than  half  of  the  total  heig^; 
its  surface  is  slightly  flattened  and  the  ornamentation  oonsittt  o(  Una  strin  of 
growth  only. 

llie  aperture  is  rather  large,  elongated  but  not  Tciy  brand;  outer  and  innac 
Jip  sharp ;  umbilicus  large,  wide,  DO  mnbiliflal  oalhiaMiy. 
Qeoiogical  ooeurrence. — 
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Memarks.—'ThB  elevated  apiio,  together  wUh  the  wide  umbilioos  without  anj 
otEon^  and  wborls  vhioli  lufdly  Maui  to  teaeh  «adi  other,  readily  distingoiili  tiiift 
■pedea  from  til  the  othim  beredwcribad. 

Natica,  spec,,  PL  XIX,  figs.  6,  5a. 

Only  a  single  ill-iir«!4erved  !<p(v-im<'n  of  a  Xatica  has  eomo  under  oTamination, 
which  proves  by  the  character  of  iU»  suriaoo  that  it  cannot  belong  to  any  of  the 
otb6F  ipaaiet  hna  dcMsibed* 

The*hell  was  apparently  of  small  size  only,  about  the  size  of  Natica  ohscurt, 
■nd  giobular  in  shape ;  the  gpiie  is  very  low,  depressed,  oonsisting  of  a  few  whorls 
only;  the  bit  whorl  laiga  aod  i^obon;  thoncfiMS  ianot  miioih  but  oorered  with 
plioosoitrte  of  gtowth,  loiiiatimH  immiBy  the  ehepe  of  inegtilar  loBgitadinal 
ribs. 

Apertoie  and  nmUBoaa  not  obaerred. 

OeologiMl  oeaurtmot.— 

Zone  of  ^rM  ilU^tUdi,  Kama. 

MemmrH^—1  havs  rebaiaed  fimn  dietlBgiiUiiAg  Ihii  tpacies  by  a  sperfal  name 
b«eaVN  of  Its  badly  preserved  etate  whtolh  doaa  not  allow  to  fix  all  the  cbaracten 
witb  aoouraoy.  There  is,  however,  no  doubt  that  the  species  under  examlnatioa  differs 
from  all  the  others  by  its  ccaraoly  wrinkled  sorfaoe^  which  is  not  perhaps  the 
icsntt  of  weathering  but  is  pngaertfaaaMy  oilglDaL 

GeuDi :  8IQA&BIU8>  Lamarok. 
BraAMVOiiinfMiDSVi,  JAaaS,  BL  ZIZ,  flga.  9,  o-^  T,  7a. 

UN.  SItmrUwt  Mmfcrfu,  M«ilB»g.  UkooBe  Ft*.  UppOTBmi,  Utm,  GsokiBbStenr     laife  UMb 
m  XXVII.  p. ».  pL  T,  fi«*.  «^  Cik 

Mirninniin. 

Height  ,       ,  Ifi  mm. 
Width   .       .  18  „ 

The  rather  thick  slicll  which  attains  a  fairly  lari^e  sizo  in  obliquely  oval  ia 
ahape,  rather  oompressed ;  the  spire  is  very  small,  the  body  whorl  very  huge. 
Bmtaryooie  whoila  aol  obMnwd^  ■ 

There  are  four,  sliffhtly  inflated  spire  whorb,  TWy  slowly  incrrasing  m  hsl^b^ 
separated  by  a  sharp  suture^  which  form  a  vary  low  baidly  projecting  spira. 

Tho  wfaorla  lamaia  very  rapWy  in  height,  merging  hito  tlie  reiy  large  and 
strongly  inBatod  body  whorl.  Tlio  omnmentation  is  the  fame  on  sjiire  and  Ixxly 
wborla,  and  oonsiata  of  numerous  regular,  very  fine,  rounded  revolving  keels  which 
«ie  Mpanted  by  inteiatioee  of  about  the  same  bnadth.  On  the  body  whorl  finer 
keela  appear  in  the  interstices  and  the  omamentatbmloaMeoDewliBiitapnvJoaa 
legnlaiity.  A  few  ooane  strife  of  growth  vNiU» 
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The  aperture  is  large  and  wide,  pyrifonu  in  ahape,  pointed  posteriorly  and 
brakdly  ramdad  snterioriy ;  tlw  oater  Up  k  tbkk,  ihe  innu  lip  oaUouat  oorcting 

the  sUt-Iike  umbiiksMs. 

(HoUtgieal  occurrence,— 

Zone  of  Jfff tim  niaoSan'M^  fiingii. 
SSpne  of  Paracyathut  eaemlena,  Yenangyat. 
Zone  of  ForaUeUpipedum  proMortuonmt  £aina. 
ZoniB  of  O^herta  ers/eina,  Frame. 
Semark$. — When  I  6rst  described  this  species  I  had  nnfortniiatdy  nothing  but 
nn  appnrcntly  juTouile  specimen  for  examination.    Havini»  now  etaminoil  full 
grown  iipeoimeDs  I  hare  o»nvinoed  myself  that  they  must  bo  identified  with  the 
jiving  Sifforelna  ntriloideut,  Lin.,  frmn  the  Indian  Ocean.  The  iba^  firtiaialar 
that  of  the  last  whorl  and  the  omanicntatir>n  of  the  surface  are  exactly  thp  samp  in 
both  the  living  and  the  fossil  species,  only  that  the  former  seems  to  have  attained 
•  UiRe  liM. 

The  specimens  from  Kama  are  rot  well  prcswvpd,  ns  thpy  are  all  more  or  Im 
iTfatbered  and  very  friable;  but  notwitiutaoding  this  drawback,  the  spedfio 
chaiMteft  omild  be  Meertdned  to  moh  a  AeigrN  UuA  fhoK  out  be  no  doubt 
■a  to  tbe  determineUoiL 

Family  :  lITTOTUym.E,  Gray. 
Genus :  F08SARD8»  PhilippL 
IVmbakim  XBAvan;  ipeou  nor.,  VL  ZIZ,  ilg.  8^  m 

MSAaCKEMEKT!). 

Htight      .  8  3  mm. 
WMtk       .M  „ 

The  itmaU  shell  is  straoglf  tomid,  hftTing  a  ytry  knr  and  dapnand  tgha  and 
very  large  body  whorl. 

The  oontabvlate  apiie  la  ap|iaiaail|^  OBMpaaed  of  tbne  wij  low  iHiorifl  wbiob 

WJ  lilowly  increase  in  height ;  the  itltK^jtf  inlaM  body  \vhorl  expands  very 
tnddealy  and  almost  envelopea  tbo  whole  of  the  spire;  its  posterior  part  la 
Battened,  em  aoowwhat  eonoaTe  and  lepaiated  by  a  sharp  fceel  from  the  antnridr 
parts  tba  bitter  and  the  base  completely  pass  into  each  other  and  are  set  with  five 
•tioo|(  anooih,  sirin)  keels ;  theie  keela  are  separated  from  the  marginal  keel  by  a 
Tttf  bioad  ooncave  inf  entioe»  in  which  a  fine  spiral  keel  is  perceptible.  Amongst 
thMBaelves  they  am  aapaiatad  1^  IntenUoaa  giadaaUj  daonaaiag  m  mHQk  towaida 
the  umbilicus. 

The  umbilicus  is  small,  slit-like. 

The  aperture  is  oval  and  rather  large  and  funnel  ibaped ;  the  miter  lip  abarpf 

«spnndcri  and  slightly  sulcate ;  the  inner  lip  fa  sharp  and  expanded. 
Geological  occurrence. — 

Zone  of  Area  tkeviaW^  Kamai 
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Semarkn.—Only  :i  s:ni;l,.'  species  htx'i  c'ime  under  examitiatioo«  but  Kaiiy 
exoeedingly  well  preserved  iu  chftraoten  could  be  definitely  fixed. 

The  generic  poflttion  aeemed  lomewbat  doabtfal  at  flntk  Inainmch  h  tlw 
ibell  seemed  to  exhibit  fratitr<  »,  .'according  to  which  it  belonged  to  the  gmoB 
JMphmuUtt  bat  the  oruamentatioa,  the  character  of  the  eiMcture  in  oonnec- 
lioa  with  the  oontabulate  spiru  proved  unquestionably  that  tt  belooged  to  the 
genus  Po$$anu,  PhiL  The  extremely  low  apiie,  and  in  oompariMm  tiM  enonnoiw 
body  whorl  distinguish  it  from  all  other  species. 

No  similar  species  are  so  far  known  from  either  Java,  Sumatra  or  Western 
Indb,  nor  oould  I  discover  any  living  relative  among  the  faun«  of  the  Indian 
Oce;»ri,  and  /(.«*«rt/x  kruiii'  i  unquestionably  reprf«!«»nts  an  extinct  tvpo.  On 
the  Giber  liand  this  species  lias  a  very  close  relative  in  Aerita  pentasioma,  Desb.,  from 
theXoaeneef  Faria;  the  general  shape  of  the  shell,  which  ia  ffletlngnished  by  the 
low  spire  antl  the  enormous  Inst  whorl,  is  the  same,  as  well  as  tin-  firn-^nicniatioti  of 
the  latter  oonsiatiog  of  sharp  revolving  ribs ;  the  diiferenoes  are,  however,  at  onoe 
obf  ioiu ;  than  an  note  of  theoi  in  the  Boeene  species,  parlionUrly  on  the  upper 
part  of  the  last  whorl,  betwcea  the  s])iro  and  the  ambitus,  whun'  tlir  io  aro  four  ribs 
in  the  Soeene  epedett  while  it  is  free  of  them  in  the  species  from  Hurma.  There 
ia  farther  a  lon^todioal  sti^ion,  parHenlarly  in  the  iatentieee  of  whieh  no  tnoe 
can  be  found  in  the  Miocouo  spocies.  The  most  important  difference  seems,  how- 
erer,  the  denticulated  inner  lip,  while  in  the  Miooene  speoies  it  ia  perfectly  smooth. 

Whether  generic  poeition  of  Nerita  pmtattoma  which  Ccasman  conaiders  aa 
idsntkal  with  Setita  trieurinata,  Ua3^*  ia  epnect  aeama  open  to  doubt. 


I- 1.  SIPHONOSTOMATA. 
Family  :  STHOUUlUdi.  Ad&ms. 

Genua :  BIMELLA.  Agaisit. 
BiiihU4  ouarATA,  8owflrb7,  speo.»  PL  Z2Z,  ilg>.  ^  ai^  10,10a. 

SML  jr*ii«»hffa  «rfcjwiifcl«sw^  «I  ttsflMM  MmMMit,    III,  <^  8, 

H«i(tit  .  H«  Mk 

AVi.UU      .         .    1-4  « 
Apickl  U|{le        .  tS* 

The  fusiform  shell  is  of  very  mall  die  and  conaiila  of  about  aiz  wlioria 
fecmingan  elongated  »pire. 

Embryonic  whorls  not  observed. 

The  spire  whorls,  probably  not  less  than  five  in  number,  aie  inflated  and 
aefoisted  \tj  a  deep  antnre ;  as  they  iocreate  only  slowly  in  height,  the  spiie 
oceupioi  about  half  of  the  total  height.   The  ornamuulation  OOONats  of  18  to  20 
•  CM.  M».  dM  Vttd.  Km.  4*  Pkrii,  V«t.  Ill,  f.  SZ. 
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■hacply  raised  longitudinal  ribs  separated  by  broader  ooxtcave  interstices,  whioh  are 
eofwed  witb  munefOdi  fine,  but  abuply  eogmved,  equtdlataat  ravolvniR  linea  whleli 

do  not  oxt.pnd  io  the  top  of  the  riba.  The  body  whorl  is  rathnr  largo,  inflated  and 
produced  into  a  short  oollameUa ;  the  ornamentatioa  is  the  same  as  that  of 
the  spire  whorls;  six  or  80T«b  dwrplj  engrared  spiral  Umi  m  visible  on  the 
columella. 

The  kjiertaie  k  Urge,  elongate,  aomdwhat  oblique  and  produced  into  a  long 
posterior  oand  extending  upwards  of  the  pennldmate  wborl,  where  It  is  strongly  benl 

baokwardit;  the  antorior  oinal  is  very  short;  the  outer  lip  tliiok,  slightly  bent  back- 
wards and  internally  oaaoeUated.  The  inner  lip  is  aharp^  raised,  oorering  with  ita 
anterior  end  the  Blit-llke  ombilicns. 

Qtelogiiial  occurrence. — 

Zone  of  Jrca  theuhaldi,  Kama. 

Remarkt. — Messrs.  d'Archiac  and  Haime  hare  described  from  Western  India 
quite  a  number  of  epeelee  bekmgiaf  to  this  fSDos,  neafoC  whieb  are,  bowever, 

foundtvl  on  mthor  fragmentary  spt^irnffis,  An  identificntion  from  thn  figure  and 
description  only  is  under  these  ciraumstaaoea  almost  out  of  question.  The  only  sp«oics 
witb  wbieh  BkuMu  tritpala  eouM  be  eemperei  is  J^MIotmi  nnsow,  Bow.  ?  var. 
That  the  authon  were  extremely  doubtful  as  to  (lioir  drtermination  is  not  only 
indicated  by  a  query,  but  in  addition  to  that,  by  the  word  "  rar.,"  in  other  words, 
Hmj  oonsider  the  ipeeinMn  as  •  doubtful  Tarie^  of  JZosMfortA  rimeta,  8ow.  That 
the  specific  deternamui  iti  of  a  fragment  being  oomposed  of  barely  two  volutions 
must  remaia  doubtful,  requires  no  explanation,  particularly  when  the  said  frag- 
ment is  identileil  irith  a  type  represented  by  an  equally  badly  preserred  specimen. 

Under  these  circumstances  I  refrain  from  any  comparison  with  either  species, 
though  it  is  perhaps  probable  that  Rimelli'  eri*pata  is  identical  with  Eosiellario 
rmota,  Sow.,  this  species  having  apparently  the  same  fine  and  short  rerolv- 
ing  Hues  in  the  interstices  between  the  longitudinal  libs;  but  the  length  of 
the  posterior  canal  which  ia  of  chief  importance  cannot  bo  made  out  from 
Sowerb^'s  figure,  and  under  these  circnmstanoes  I  preferred  to  give  a  new  name 
to  the  speoiaiens  fkua  Btorma  wbioh  in  addition  eeem  to  be  distinguished  bj  • 
■mailer  m.e. 

Among  the  living  species  only  two  species^  with  which  Bo$tellaria  criapata  could 
beeompaied  een  oome  In  qucetton.  These  eve  Ibs/rflofM  eowMllste,  Inniandc,  and 
Hostfllnria  criipato,  ISowerby,  from  tlie  Pliilippine  Islands,  both  of  which  areelaedf 
related  to  c^acU  other,  the  former  differing  by  a  longer  posterior  canal  almost 
extending  up  to  the  apex,  from  the  latter  wblob  is  distinguished  by  a  ahort  one 
ourvcd  backwards  on  the  penultimate  whorl.  In  addition  to  this  character, 
which  according  to  living  speoieB  I  eiaained,  seena  somewhat  variable^  that  is  to 
say,  in  J2<HMllee«i0eBafe  the  poatarior  canal  is  a  little  aborter.  while  in  SfmOU 
critpata  it  is  a  little  longer,  there  are  some  othsr  and  perhaps  more  diitliactive 
characters  which  cannot  be  seen  in  Reeve's  figures  of  both  species.  Id  Simella 
critpata  the  longitudinal  ribs  are  rather  thin  and  separated  Vy  broad  intervals,  • 
featun  whidi  ia  viilblo  am  «b  fhn  cadiar  apin  wboria ;  in  Bimstta  temeOMa 

tr 
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jiifc       oppoiito  ttkM  phw;  Um  idbi  m  fbick  aad  ibe  iniemb  nanmir;  fil 

th«  former  spoiMi  n  tliere  are  therefore  only  IS  ribs  to  one  volution,  while  the  latter 
shows  not  less  than  26.  Aaotbar  diatiuctire  feature  is  the  outer  lip  which  is 
ftnhMj  naooth  in  SimMg  Mi^ata,  wltila  iu  ootw  aido  is  oowvBd  with  rery 
irreguhr  laaiellar  pUoKtiniii^  whieh  vnqimtioiiaUf  eomqioBd  tQ  fbe  iwvtdTiiig 

chords.) 

It  ia  tbecsfofe  obnouB  (hat  onder  theas  einumBtaikOM  BoiMtaHm  «rlqw'«  ii 

much  nearer  related  to  the  species  under  description  than  Rottellaria  flMMwUfll*, 
and  I  think  that  thero  can  be  no  doubt  aa  to  the  identity  of  the  fotrfl  and  liTing 
apaoiMi 


Family:  CIPRAZID^,  Qxay. 
Onma&  an4im;d'Azdiiaoami  HaiiMk  PL  zn;  flg.  1% 


AmUm  tad  Baia*.  Dm*.  iMlata.  Im^  da  eniis  ta.ds  XttM»,  F  Mk 

|i.XXXI(,6g<.  14,  14<>. 

late.        a        .    HwdfaiK,  illw.-.   Fo«..  UpiHT  Burma.  Men.  fltdif.  SuTIT  (I  billi,  UN^ 

TcLZXVli,  pi.  V.       12.  12a.  ISi. 

MlA^gl-BSHlMTS. 

I«ogth  9M         .  IM  aa. 

wuth  itff  ,.    .  u-r  » 

The  shell  is  of  small  size  only,  Tontricoso  and  pyrifonn  in  sb^;  bioadly 
roaoded  at  the  posterior,  attenuated  at  the  anterior  extremity.  The  uppnr  siirfaoe 
to  ■tm^y  and  rugularly  inflated,  perfectly  smootb ;  the  lower  surface  ia  slightly 
toxnid  ;  the  aperture  ia  not  quite  central,  slightly  oun'ed  and  wy  Banoir  but 
perceptibly  expanded  at  either  extremity  ;  Ww  nvA^t  lip  is  broad,  sot  off  af^ainat  the 
upp«r  snrfaoe  by  a  sharp  keel,  inflated  and  externally  corered  with  about  18—19 
■IrangtraDBTerse  plications;  the  buter  Up  is  ofabimt  AmMagu^  Vm^Mi  ««*thft  ^ri^g 
one,  othorwiaa  iU  obanoten  an  tiM  mbm  aaflune  of  tbe  iaaar  BtriSi  — .i. 
very  short. 

tfcalaaiBHrf  i 


Zone  of  Mytilut  nicobarictu,  Singn. 
Zone  of  Metoeordio  metavulgarit,  Singn. 
Zona  oC  OaaMttaPta  narMifoMa,  Minbu. 
Zone  flf  ParMf oIAm  tfMrolMt,  Tanaagyai 

•lo  R«eT.'fmoeo«i»phtk.tw»i|»c4etikewju.tiiL.fp,.it,fh.r»rtercf  tlv  Hp  wWr.  d««rib*J  j  in  Simtlta 
•ritlwM  lh«  Up  ui  plbiUd,  whil*  in  *.W/a  MiiM«a/a  ,t  i.  ,:^^,],.  All  U  e  .pKlnMM  m  Um  lodiu  JUbphu 
»how  th.  pUr*-wr  of  Ui.  lip  u  %bon  drKiibrd,  bot  tic  Fru>.:,t.Ui:,  thai  11,1.  ch»tiv-tfr  it  ndjMl  to  fMntioB  onao* 
bedniod.  If,  on  th*  lAhtt  hand,  thit  ditrwlrr  i>  rally  a  d..tioclive  fr.tcrp  of  lioth  tpecio,  n  imi  io  tba  l(|Mk 
ninttion  of  tl,o  liiinif  .j^rimen  I  tiuninnd,  may  kHi,  ,.ocnrr«d.  Howcw  tf.l  t<-,  tka  fcnillfMiMBb 
wHil  tbe  liiiiig  ona  «lii«b  ii  cbuiiatf ix(d  hj  thiii  iMcilndinat  tih,  \ami  nterili  lai  •  wiistfcriHtfci. 
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Remarkt. — The  spooifio  distinction  the  Cypr(ea  is  cxtreraply  diffienlt  if  the 
rather  monotonous  features  of  the  shell  hare  to  be  depended  on,  aa  is  most  decidedly 
UieiHneiviihfatttlapedBieiu.  Theapeei^diffeinnceiorilieUi^agapeotessnal^ 
exclusively  basiTl  on  ihc  colour,  a  character  which  is  of  course  absent  iu  fossil  spociea. 
We  are  therefore  obliged  to  rely  on  the  difforenoes  iu  the  shape  of  the  shell,  which 
on  aooonnt  of  it*  rather  monotonafai  ohaneter  an  ezlramely  difflooH  to  define. 
These  diflicalf  ics  arn  ^catly  enhanced  when  we  haro  to  jnd'^c  from  figures  only 
without  being  able  to  oompare  the  types.  Whether  I  am  therefore  right  or  not  in 
identifying  the  spealei  nnte  ezanination  with  Cyprma  granti,  d'Aioh.  and  Haiine» 
I  am  unable  to  say  ;  the  general  ah^pe  seems  to  agree  very  well,  but  neither  from 
tho  description,  nor  from  the  figure  can  way  iofennoe  bo  drawn  whether  in  Cypraa 
granli  a  similar  sharp  keel  aepaiatoa  the  base  from  the  upper  surface,  as  observed 
in  tlw  qnamena  under  daMniptaon,  or  not.  If  this  feature  were  absent  in  Cyprtu 
gflHiti,  a  now  name  Rhotild  of  course  bo  given  to  the  spM-imuns  from  Burma- 
K.  Ifattin  describes  under  the  name  of  Cypreea  evericyni,  a  species  which  appears 
if  not  identiealaartainlj  doaely  nhtad  to  tiie  Banna  apedes ;  ihe  shape  ignea  rery 

well  ;  the  aperture  expanded  at  either  end,  the  pre>M?nce  of  tho  keel,  soparatin;^  base 
from  upper  surface  seems  to  be  the  same,  the  only  difference  exists  in  tho  cronu- 
lation  of  the  Ups,  and  the  partly  visible  spin  of  Oj^ifM  «em0iy«rf;  tbe  ilM 

may  not  bo  of  irreat  importance,  thoiiirh  it.  is  certainly  very  constant,  but  the 
second  feature  which  is,  however,  not  visible  on  the  figure,  would  be  of  greater 
weight,  i"^w>m>'  as  in  (^/frmagrtmUiiu  igiM  is  atwigra  ooncaaled. 


Genus  :  AillCIA,  Gray . 


A&icu.  ETHEROSA,  Sowerby,  epee.,  PI.  XIX,  fig.  11,  a-e. 

vLXxri,i»9r. 
iLxxxi^i|KS.aa,ikia 


VUih      .10  ... 

The  maadve  and  thick  shell  is  of  moderate  aiie  and  exhibits  a  trianpolar  eir^ 
OUmferenoe  whidi,  by  the  slightly  produced  posterior  canal,  assumes  a  suliiTnt.-ii^'onal 
shape.  The  upper  surface  is  strongly  inflated,  but  somewhat  flattened  in  the  cen- 
tre ;  it  is  pioTlded  with  il?e  stnng  tobenndes  Tssying  in  ilMi  The  most  siBteifaiv 
floe  is  rather  long,  but  not  very  high,  semilunar  in  shape  and  placed  tranversely 
across  tho  surface,  turning  its  convex  side  in  anterior  direction.  Behind  it  two 
rounded  rather  hightuberonles  are  placed  symmetrically  on  cither  side  of  the  middle 
aadSb  and  two  smaller  ones  near  the  ambitus  represent  the  posterior  corners  of  the 
prnta^^on,  The  lower  side  is  perfectly  flat,  the  aperture  central,  rather  narrow ; 
api'aroully  only  the  strongly  iutlated  outer  lip  is  oxtcrualiy  set  with  a  few  coone 

Ir  9 
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.tnuurene  plioatioiwi  inner  lip  infUted  Imt  apparently  unooth.  Anterior  canal 

Gtologieal  oeeurrence. — 

Zone  of  Arieia  iumtroBa,  Thayttrnjo. 

Bmarkt. — The  apeeimea  abore  described  has  remained  the  onlj  one  which  has 
come  under  anamination,  but  beitg  well  preeerred,  its  characteiB  could  be  aatiafao* 
torily  fixed.  Only  tho  characters  of  the  aperture  remain  somewhat  doubtful,  as  it 
could  not  be  ascertained  wljL'ther  it  is  creiiulatwl  on  botli  sides  or  whether,  as  it 
appears,  only  the  outer  lip  exhibits  tho  transverse  plications  ;  if  exi&tiiig,  they  wore 
certainly  miMA  weaker  thanfliaae  dFthe  onter  lip. 

Arieia  fiumerona  was  first  (Idsorihcrd  and  fi|^mHl  hy  .T.  de  Carlo  Soworbj",  but 
his  specimen  differs  from  that  under  description  by  having  three  separated  tuber^ 
oolfls  plaoed  in  a  ■emi'CiKto  on  fiw  pottarior  part  offha  aliell,iiiateaiof  adngle 

curved  transrerso  rid i^e.  Tho  siK>cim<^n_s  which  havo  hwn  exannned  and  described 
by  Meam.  d'Archiao  and  Haimo  differ  in  a  similar  way  from  Sowerby's  type,  and  they 
agree  theraCora  bellar  wltit  the  apeflboBmi  firani  SurauL  Tba  ^nertuni  now  sriM^  an 
we  to  SCO  in  this  feature  a  different  specific  character,  or  is  it  nothing  more  than  an 
tDdividnal  variation.  I  ratheir  feel  iocJined  to  take  the  latter  view,  siooe  I  have  seen 
fhennnibeirof  Tuieties  wUeh  Aritta  moittto  deTelops,  but  dumlditnal^faKma 
distinctive  specific  character,  tho  name  of  Arieia  $ella,  d'Arch.  and  Haima^  apooi* 
•hould  be  substituted,  beoauae  these  authors  already  notioed  this  differenoei. 

K.  Martin  deaoiibea  under  the  name  of  OjfprMt  murithuiiiB,  a  speoiee  whioh 
ia  appanntly  oloeely  related  to  Arieia  humerota,  but  ho  opines  that  being  anteriorly 
mnrh  liroailtT,  it  ought  to  be  oonsidored  different  from  Cyprcea  humerota.  1  do  not 
know  whutiicr  a  slight  difference,  as  the  una  mentioued,  should  constitute  a  specific 
diltaenoek  and  I  dare  sagr  EiDolbBiorlfotin  mnUpodiapa  take  this  view  if  he  wen 
to  examine  a  largo  number  of  Arieia  mmeta,  which  though  noneoC  fheahalfcia 
exactly  like  the  other,  all  represent  one  and  the  same  speeiea. 

OoiMMaing  Uiat  FnCenor  ICartin  atatea  that  the  artangement  of  tiip  tnberoalea 
on  the  surfat'e  is  exaot]y  the  same  in  Ct/priva  humerota  and  C^prcsa  rmtritimili', 
and  farther  that  he  himself  thinks  that  Cyjprma  mttritimMa  holds  in  shape  the 
middle  hetvem  Cffitma  hmtront  8owerb7»  and  Cffffm*  AnnmiMb  d'Aiddac 
and  Haime,  I  believe  that  it  would  be  bettor  to  consider  both  apaoiei  aa  idantkaL 
My  view  ia  further  sapp(»ted  by  £.  Jd^artin'a  obaerration«  that  in  oaa  of  hia  speei* 
mens  the  three  anterior  taberatdea  an  mnalgimatad  into  one  tmuvena  ridge;  Fro* 
leanr  Martin  attributes  thereforo  little  importance  to  this  difference  which  he  ap* 
panrntfy  took  as  only  an  individual  variation.  It  is  to  be  hoped  that  Professor 
Martin  will,  in  lus  monc^raph  on  the  Miocene  Fossils  from  Java,  state  his  reasons 
irhy  Cypraa  nvrinmiiit  should  be  distinguished  from  Cgpraa  humerota  more 
explicitly,  because  I  think  that  both  apeviea  bad  better  ba  oonaideMd  aa  idantiaal 
iat  reasons  above  stated. 

Jrivia  tmeroM  haa  vpgrnmOf  n»  livingnlativB  amang  tiia  imna  «(>  tlio 
Indian  Ocean,  and  most  probably  repieeenta  an  eztinot  type. 
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Gww:  TRIVIA,  Gnj. 
Tutu  huthi,  K.  Ifartln.  PL  XIZ.  flf  .  IZ,  m-t. 

im~V.  Otprm  (XVMaO  mUH,  K.  HmUq^  IMMr.  Mf  Jan,  BMcht  OmL  CM.  Irfmiil 
AmMIwi.  bi  an.  TA  m.  |L  141.  |L  TU^  !(.  Ml. 

■lli>l   .  lOnw. 

Widik  r7  „ 

H«(gU  of  apex  ef  lut  vborl  itxn*  hM    .  6*4  . 

The  shell  is  of  •mall  size  only,  broadlj  eUiptioal  in  aluip«b  alight!/  »ny 
towards  either  extremity,  stroagly  inflated. 

The  upper  aurfaoe  is  oorered  with  a  number  of  sharply  i^sed,  Bather  atioag, 
transvt'rso  ribs  of  various  loQgth,  taking  their  origin  pnrt  ly  from  the  inner  edge  of 
the  lips,  partly  from  the  ed^  of  the  caoaU ;  only  a  feur  ribs  extend  from  either  side 
aa  far  at  the  aiMKaCtlw  upper  aoiboeb  wherafliqraHenistc^biitdoiiofeMiialgMittteit 
bein<.'  separate  liy  a  long^itudinil  Ibnov,  beMOiB  the  ou^otitj  of  th^  lilw 
stop  short  before  reaohiug  the  apex. 

Ibe  bate  ia  ilif hdy  Inflated,  the  inner  lip  oonafderahlf  broader  Ibnn  the  enter 

one;  both,  but  {wrticuhrly  the  outer  lip,  are  strongly  tumid  and  well  setoff 
ngninit  the  upper  surfaoe  by  a  aoddea  bend  of  the  shell.  Both  lips  are  ezternallj 
eofMed  with  nbondOto  11  sharp  tmnmrse  riha,  aeparated  by  hioid,  ooodn«e£er> 
elieMh  taking  their  ori^n  from  the  inner  edge  of  the  lips  and  OKtendiqgtowHdathe 
npper  sniflaM  wheie  they  terminate  as  previously  deaodbed. 

Aperture  eooentrie,  narrow  bnt  slightly  ezpaaded  at  either  sod. 

Oeological  occurrence. — 

Zooe  of  Faracfathu*  oaeruleut,  Yenangyat. 

Memarkt, — ^There  can  be  no  doubt  that  the  specimen  under  desoription  is  identi- 
al  with  Ogprm*  {Xfklm)  mOktt  K.  Martin,  finun  Jafa»  aU  the  ieahnea  being  tlw 
eame.  at  leart  I  eooUnot  diMOVaraqy  diffecanee  withMgard  to  eithav  ah^  or 
omamentation* 

Tryon^  atatee  that  there  are  45  apeoiea  bdongin^  to  this  genii%  ono  «f  fAHak  in- 
habits the  northern  seaa  of  Europe  ;  according  to  Reeve's  monosfraph  of  the  genus 
Cypraa  most  of  them  lire  nowadays  in  the  Western  Hemisphere,  while  only  a  small 
number  live  in  the  Indian  Oeean.  as  fbr  as  the  Phiiippine  Iibuids.  K.  Martin 
fldnks  that  there  is  some  similarity  with  Trioia  oninca,  LmJc.,  speo.,  a  view  in  whioh 
I  cannot  follow  this  author ;  not  only  is  the  ornamentation  of  this  apeoiOB  eoosider- 
ably  different,  the  ribs  are  more  numerous,  appareatly  fewer,  and  frequently 
bifnnate  near  tlM  apex,  but  what  appears  to  me  man  important  etUl.  la  the  gnat 
differenoe  in  the  aperture  which  is  wide  and  gaping  in  Trivia  om»e<i,  narrow  and  slit- 
Uke  in  Triti*  mithi.  The  nearest  relative  of  Tr<9Mi  tmithi  seems  to  me  Trivia 
radbmib  Link.,  from  West  Columbia  whieh  eibibita  tin  aam^  rather  aoiall,  nomb* 
111  alMog  liha  attanating  bnt  not  |a<ning  at  the  apes  «l  the  whori. 
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Triaia  rvbinicolor  from  the  Indian  Ocean  ia  diBtingoisbed  by  a  larger  noBlbir 
of  finer  ribs  wbich  are  not  separated  as  in  Trivia  $mithi,  but  join  in  tbe  middle  l/. 
the  upper  side.  ITie  number  of  rilis  which  atop  short  before  reachiiiir  ttie  apex 
of  tbe  upper  side  is  much  smalicr  in  Xrioia  rubinieolor  than  in  Triifia  smilhi.  It  is 
thecerom  obvieae  that  whaterer  mej  be  tbe  neerest  relatiTes  of  Trioia  mlfM  it 
lepnnato  •      wbidi  ta  exUnet  anutng  tbe  fiHUM 

Family :  CJHSIDID.E,  Adams. 
Qeniu :  CASSIS,  Lamarck. 

Cassis  D'AncHiAfi,  Xootlinfr,  PI.  XIX,  f5?j,  It,  a-c. 

CaiitJaria  Ciiriaata,  d'Ajchim:  Ani  liiitDC.  I>rqcr.  Je«  AdIii..  Fuki   da  Oroapa  Nam.  d« 
p.8l7,p».  XXXI,  fiK-  I. 

IBH-  Ca»tUaria  d'aniiti,  XontUnib  MioofiMFaH.  Up|iciBiinu,  Utm.  Gaolug.  Somjr  ct  ladiif  V*l, 
XZTII,  iL  sr.  |l.  Tl.      1.  ]« 1». 

Mbakokemkhts. 
E«i(lit  .  .ST 

iri4iii  .    .  »  » 

The  shell  is  of  small  size,  orate,  globoM  fnebftp^  oompoMd  of  a  ]ow,bateIefa(ed 
spire  and  a  vory  high  body  whorl. 
Embryonic  wborls  not  obserred. 

The  attenuated  spire  consists  of  aboat  Are  wborls  wbioh  incieese  vtty  ilowlf 

in  liiM'j;ht,  chfinging  at  the  same  tirao  tbe  angle  whicli  the  surfnce  forms  witli  the 
suture ;  steeply  inclined  at  the  earlier  whorls,  tbe  surface  slopes  more  gently 
atlerwardib  the  abonementlened  angle  obaagiiig  from  abont  TO^to  41^.  Theeutiire 

is  not  well  mark^rl,  nnrl  the  ornntnontntion  onsiats  of  about  four  flat,  somewhat 
irregular  reTolving  keels,  the  most  posterior  of  which  (No.  4)  is  much  stronger  than 
tbe  otben;  theee  keda  are  oroeied  bj  munerooi,  but  loinewhat  irregnter  atritt  «i 
growth ;  there  are  a  few  irregularly  distributed  varices. 

The  body  wborl  is  very  large,  strongly  inflated  and  anteriorly  slightly  attanti* 
ated ;  its  posterior  part  is  slightly  flattened  and  slopes  gently  towards  the  aotwe  < 
it  ia  this  part  of  the  ^lidl  only  which  is  risible  of  the  spire  whorls.  The  lerelTiDg 
omamoitation  is  twofold,  vis.,  tuberoales  and  flat  keels ;  the  whole  surface  is  oovaied 
with  flat  keels  of  snull  but  varying  breadth  which  are  separated  by  sharply  en* 
giaved  lines ;  three  of  these  hands  are  broader  than  the  others  and  are  set  with  short,, 
but  strong,  pointed  tubercles  ;  the  strim  of  irrowtli  wliiob  cross  the  revolving  '4Hna>. 
mentation  are  coarse,  numerous  hut  somewhat  irregiilar. 

The  aperture  is  large,  triangolar  in  ahape,  poateriorly  attennated  and  anteriorly 

expanded;  the  outer  lip  is  Tory  thick,  reflected,  internally  set  with  n  number  of 
coarse  plications;  the  inner  lip  thin  but  expanded,  set  with  a  few  spiral  wrinkles, 
thne  of  whidi  aie  thiok  and  atraog,  tbe  aioit  anteiSor  ona  ndiinentaiy,  auteiior 
canal  rather  lon^,  narrow,  recurved  and  aaeeodiDgt 
Geological  oecurrenoe.— 

Zone  of  C«M«Uarb  martliiSMia,  IDnbo. 
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XMiarft*.— I  origiiuilly  eooridend  tbh  iperiei  n  lielongiag  to  the  gcnant  Oa$H* 

daria,  but  liavini;  sirtrc  rompiirt-d  if  with  living  spppios,  T  think  i1  is  pn'ferable  to 
range  it  among  the  genus  Catnt,   'iho  dlBtinotion  of  the  genera  Cm<u  and  Ca««i- 
4tai^  it  iMMd  on  lodi  miaato  detftili,  whioli  ate  hardly  obMCTaUaittfoinlBpeoiea, ' 
that  it  will  often  be  unpOHilila  to  Mj  to  wbieh  of  tbo  tiro  geneisi  a  gim  qiociM ' 
belonga. 

It  it  nnqmatCunMble  that  the  tpeoies  under  deicriptioB  fa  fdantical  with  the 
fragment  whiflh  hit  been  described  by  Messrs.  d'Arcbiac  and  Haime  as  Oaindaria 
eariHata,  Lam.  m.,  thoogh  it  ia  nnqaflstionabla  that  this  speoii's  is  difTorent  from 
the  typical  Oastidaria  Mrlmrfat  Ltm.,  a  riew  whieh  was  apparently  held  by  Messra. 
d'Archiac  and  Haime  theinad.«Mi  and  which  they  ^ava  expression  by  adding  Tar.  to' 
their  determination.  If  we  compare  the  fii^urcs  of  this  species  as  given  by  Bt^shayes 
the  diilenuce  is  at  once  apparent ;  Ca»$idaria  carinata  is  distinguished  by  a 
BMM  otlenaaftBd  body  whoil,  tat  with  tibout  in  wvolving  koelt,  of  wUdi  onljr  one' 
or  two  are  nodose  ;  mon^  important  seems  the  longer  anterior  canal  whiohiaUtomlly 
curved  and  not  recurred  and  ascending  as  in  Oattit  d'arehiaei. 

Though  the  geant  Cowsf  it  nowadajt  repctwnted  by  nnmeron  tjNalei,  I  ht¥e ' 
not  been  able  to  discover  any  one  which  might  be  compared  to  Qtifil  J^archiaci, 
bat  it  is  unquestionable  that  it  belongs  to  the  group  of  the  well-known  Cattu 
eermifo,  Lin.,  wluah  la  ohtrMterlMd  hy  a  tlnitar  omameBtation  and  sliape  of  the 
aperture,  hanng  an  inner  lip  mt  with  a  few  wrinkles  only  {vide  Reore's  monograph 
el  the  genus  Oasawi  FL  I,  fig.  i),  but  a  farther  ralationship  with  thitqmdflt  it  moat 
probably  oat  of  question.  ItftomatbaNfotv  7017  ptoMde  that  Oank  d'oroirMi 
I  a  ^jpo  wbioh  it  oxtinetanong  Hie  ptcaAiirfirana  of  the  Indian  1 


G«n» :  8BUI0A88I9.  Klob. 
flnooAam  wnoiAnmoAt  tpee.  nor.«  PL  ZIZ^  ig.  U,  o-o. 

fW.pl.TI.Sci.S.aa.S. 

HusemmB. 

HaicUt  .       .17  mm.  (a; 
WMth   .      .  14  . 


The  shell  is  of  small  size,  ovnte  in  shape,  globOiOiOOnatttfalg  of  a  ihark  derated 
tpire  and  a  high  strongly,  inflated  body  whorl. 
Probably  two  tmooth  embiyoBio  whorlt. 

Tlu'  spire  is  short,  tiirreted  and  well  elevated,  consisting  of  about  four 
rounded  whorls  whieh  slowly  increase  in  height.  The  suture  is  rather  deep.  On 
the  tarHer  whorls  a  few  indiatlnot  reirdlTing  keek  begin  to  appear  wbioh-  gradually 
gain  in  strength  ;  on  the  penultimate  whorl  these  keels  are  rather  sharp,  slightly' 
grannloae  and  separated  by  bioad  ooncaTO  inteietioea.  No  varices  observed  on  the 
tpive  whorla. 
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TiMbodj  whorl  iilMgeaiMt  itraiiglf  lalltted;  Hie  gnwwiHatioii  eooihta  of 

strong,  sramilo<fe  revnlrinc,'  Vm-Is  separated  by  broad  intontioes,  which  show  a  few 
filiform  ohords  ia  such  a  way,  that  strong  ribs  and  flna  chofda  regularly  alternate ; 
opporitotiMoatorlipiisitfoiigmis.  Ilw  onftnr  lip  ts  nflier  thick  and  nUaoted, 
apparently  donticulnte  within.  AatBtor  porttw  oC  tlw  lMMl|f  iriMri  liNlkeD  oJt  A* 
oanal  therefore  not  observed. 

AportoM  not  o1iurTad«  probably  imfhor  wid«. 

€hological  ocrurrencfi. — 

Zone  of  Omeellaria  inar<t«iaM,  Idinbu. 

Smarih.—Hhm  n  no  dmOar  ipeoiea  among  thoia  doMsribaA  by  liarttB  from 
Java,  Sumatra  and  Western  India,  nor  cam  I  And  aay  otber  flNlil  ipeoioi  to  wbioh 
Ca$M  protojaponiea  ooald  be  compared. 

On  the  otber  hand  it  ia  unquestiotiable  thai  it  belongs  to  that  group  of  wbiob 
we  may  consider  Cami  japoniea  as  the  tiypa.  This  group  is  distinguished  by  a  very 
simple  ornarnenUtinn,  cnnsistins,'  nf  numerous  rcvolvinof  keels  which  cover  tho  whole 
of  the  surface  of  body  and  spire  wborls.  Varices  are  rare  and  there  is  generally  one 
only  on  the  body  whorl,  mora  or  less  opposite  to  the  onter  lip.  The  spire  whirls  do 
not  exhibit  any  Tadoeib  and  ena  that  of  the  body  whoil  any  be  ahMBl  in  iadirl- 
dual  specimens.  ' 

The  ipediBana  o(  CeMlt/afealM,  Been^wfaiohleonUooBpanbabowagreat 

similarity  with  Caenit  protojaponicn,  yet  tliere  exist  certain  differences  whi;-h  rrnder 
a  qpedllc  identity  impossible.  It  appears  that  C<mia  japoniea  haa  a  higher  spire,  and 
theiaflmainoieaoiitaapioalaDKtofhaa  OMijkffwIer/epei^  TUa  fsatnra  will  be 
aeaa  bM*  in  the  foUoiriikg  tabla.:— 

ApialucU.  Bilisflf  qimUMdktvH. 

Cuii*  f»fonita  .  T6*  .  •  .  .  OH 
Cm»*u  protaiafxmUa   8^*       ....  OTJO 

It  must  howerer  be  mentioned  tiiat  it  appears  that  in  Catiit  japoniea  the  apical 
ani^e^  and  thaieftee  the  haighl  of  the  a|dre  axe  sabjeot  to  oenain  variatlao^  aa  I 
have  seen  a  specimen  of  Caisit  japoniea  in  the  Indian  Museum  having  quits  a  low 
spire.  There  exist  oertaia  differences  with  regard  to  the  ornamentation  between  the 
two  apedaa  whieh  aie  best  to  be  seen  on  flie  body  whorL  In  Clawft/opaaiBB  the 
ornamentation  consists  of  numerons  fl.it  rovnlvin;;  ribs  of  varying' breadth  separated 
by  rather  narrow  interstioei,  the  breadth  of  which  ia  also  subject  to  variation ;  only 
here  and  theve  a  finer  rib  is  faitefpoMed  between  two  stvonger  ona.  la  Oeielrproie- 
fapotUea  tho  ornamentation  eonsi.st.s  nf  sharp,  grnnulose  rihfl  nf  rqual  strcnitth 
separated  by  inteistioes  of  uniform  breadth,  and  there  is  &  very  regular  alternation 
of  itronger  ribs  and  finer  efaordak  the  latter  appeariog  ia  the  intetsiieca. 

If  we  turn,  however,  to  the  omamentation  of  the  spire  whorls  we  observe  an 
oxnameotation  very  similar  to  that  of  CattU  proti^aponica ;  the  rib«  are  almost  eqni* 
distant,  of  equal  breadth  aad  obonirely  granulose,  being  separated  by  bnad  inter* 
iUoee.  The  granalose  appearanoe  is  pv>dnced  by  fine  somewhat  obliqne  longitudinal 
liaas,  whieh  at  iha  point  of  iateneotioa  with  the  terolTing  keela  are  laiaad  iato  fina 
Bodnlei. 
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Thabrephio  stage  of  Cattit  japonic  a  exhibits  theniforo  such  a  great  sitnilftrity 
irHli  tiw  foidl  Co»»i$  protojaponica  that  it  is  very  proiiable  that  it  has  diraotlj 
vfdnA  tnm  tUt  speoin:  larga  dw  and  •  ooaimr ornamenUtton  are  qidle in 
ooModaiiMirithllMnineobMmlaoiiiiBidainotliMF  apaote. 

Qeniu :  QALEODEA,  Link. 

qtifftpmrnt.  amilunKA,  speo.  nor.,  PL  XIXt  figs.  1^  17,  Ha. 
MuaininiBHTs. 
BtlgU       .     nam.  le  mm. 

mioi     .    r     u-f  • 

The  shell  is  of  small  size  only,  oloiigita!i  ovato  in  diap^  oonpoaed  of  •  ntibar 
high  spire  and  a  large  body  whorl. 

The  spire  i^  apparently  oomposed  of  mora  fhaa  fcmr  faflatad  irinocli, 
imoraaiing  taCher  qjaUtif  in  height,  irhioh  are  separated  by  a  deep  autOMh  At 
far  as  can  be  seen,  the  ornamentation  oooatstB  of  a  few  ItMuded  xafOiMng  kada 
Mpacated  by  broad  and  flat  interstices. 

IhebodyntoiltofliCharlaiva,  inflated  and  antnioitj  atteaaated,  ending  in 
a  fairly  long,  laterally  tumecl  cannl.  The  ornam(>ntstion  consists  of  rounded 
lerolTing  keels,  separated  by  broad  interstioes  in  which  a  tiner  one  appears ;  ooe 
of  tbew  keeb  fa  tpinoM  and  th»  fDrCMM  dopea  geayj  from  it  towadb  tin  antnia. 
No  Tatices  obsorTed.  Apertare  not  obsarred. 

Oeologieal  ocevrremet^— 

Zooe  of  Mytan$  mtntmrtaut 

Zone  of  MeiocardUi  aMfaW^W^i  i^lV- 
Zone  of  .^r0a<Aeo6aMI»  Kama. 
SemarkB.—Then  oaa  be  aD^doaU  that  flM  ^eolmfla  md»  wwBiwtiiiiii 
ttdongi  to  the  genus  Oaltodea;  the  daialad  apiM  tad  tha  faa^  laag  aalaDar 

fflt^ftl  apeak  decidedly  for  such  a  Tiew. 

The  specific  oharaoten  have  perhaps  not  bean  nada  oai  wifli  darifaUe 
oomplateDMai  but  fha  mUier  amall  size  of  the  shell,  together  with  its  omamontation, 
particularly  the  single  nodose  kf«il  dividing  the  smaller  posterior  part  of  tha 
•urfaoeof  the  body  whorl  from  ita  larger  anterior  one,  are  featom  ^dbh  aia 
noognuabla  in  att  tha  ipeoimM  I  amniiiAd. 

Gflona  3  OHIBOISIA,  Bwaiaaon. 
Otrttomu.  Hnsvnin,  Koadhig,  TL  SIX.  ^  18, 16a,  19. 19a. 

W.  mil.  p.  28.  pi  TI,  Ip.  4  «^  «*. 
MKiainiinMl> 

.  mcinndsHMr). 

IhaaheUia  of  nnall  sise,  rolutiforoi  in  shape,  consisting  of  a  law  tumtod 
•pii«i  and  a  Ugh  attmmatd  bodj  whorL  BmbiyoBio  whorls  not  observed 
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Tbe  ipire  oonsuto  of  about  fire  wborb ;  the  exact  number  oonU  not  be  aaoertained, 
tbe  apex  boine;  damaged  in  all  the  specimens  ;  tho  whorls  arc  inflntwl,  somfiwhat 
angular  and  separated  bj  a  deep  suture.  Tbe  earlier  whorls  appear  to  be 
nmnded,  bat  tbe  penultiiiiftte  wborl  is  divided  hj  a  fBTotviog  ked  loto  >  sntlj 
dOfint?  posterior  and  an  almost  yertical  anterior  part. 

The  oroameutation  oouid  not  be  well  observed,  but  it  seems  to  ooosist  of 
niher  tlrotig  kiig[twliii«I  ribe  eiMMd  bf  iniine»Mia  levdrtng  rtfae,  wUoh  *n 

niKd  at  tlip  point  of  ititersMtion  into  low   nodules.    No  varicca  observed. 

The  body  whorl  is  high,  occupying  almost  two-thirds  of  the  total  height 
inflated,  angalsr  «nd  atraoglj  attenaatedin  aatariar  dindaon.  The  ked  Mtting 
off  tbe  amallfr  p osteiior  part,  which  gently  slopes  towards  tho  suturo,  Ls  well 
marked  i  the  omamentatioa  conaists  of  strong  longitudinal  ribt,apparentlj  fading 
towarda  fie  wpaitm,  Jthitib.  aie  oroaaed  \>j  Bomeroas  wonded  veroMog 
kailB  separated  hj  liBflar  interstices. 

The  aperture  ma  apparently  rather  long,  but  narrow ;  the  outer  lip  is  sharp, 
raised  and  covered  internally  witb  ooarta  wrinklee ;  the  inner  lip  is  large,  expanded 
and  set  with  numeroua  in^nlar  ooane  ininklH.  Anteiiiv  canal  ahoil»  appa^ 

entty  laterally  curved. 

Geological  occurnnee,-^ 

Zone  of  ClleMaillai4a«MrfMlaafl»  lOabo. 

Be^markg. — Tbouc^ii  I  hare  only  a  few,  not  iwrf  mU  preserved  specimpns 
before  me,  they  are  perfectly  suflkdent  to  fix  the  gianario  position.  The  raised 
Wfin,  tbe  iliort  eamd  pfov«  that  we  have  to  eootider  this  apeeie*  aa  a  OattUartm 
which  diffora  by  ibt  smaller  size,  but  particularly  by  the  orniimentation,  from 
Ot^eodea  mouU^fera.   1  find  neither  a  fossil  nor  a  living  relation  of  this  species. 

TtmSif  i  mULWMt  JMhagM* 
Gcnoi :  FXOULA,  Swainaan. 

FicoLA  xasoBAU)!,  Noetling,  FL  XIX,  figs.  20, 20(i,  21,  31a. 

lai*.  jnMtolis4ali<  HmUIdc  HkMi  Iml  Bn%  Jba.  flMtoc.  Sut^j  <f  Indii,  US5, 

T«L  XIfU.t.«L  PL  Tl,lp.«,  Ilk 

MlASUBMIBXTS. 

Ht^kt      .     mm  Una  40  ma. 
Ulidi  aituwiiL 

Tbe  shell  must  hare  attained  a  oonsideiable  aise,  because  a  fragment  o( 
the  body  whorl  me«sures  not  less  than  40  mm.  in  height,  though  all  tbe  other 
specimens  examined  remain  well  under  that  sise  ;  it  is  pyriform  in  shape,  composed 
of  a  short  depressed  spire  and  a  very  lar^c  anteriorly  attenuated  body  whorl. 

Fiiibryonic  whorls  not  ob«ervt'd.  Tim  spire  whorls,  which  are  about  fou? 
in  number,  inoreaae  slowly  in  height,  and  are  separated  by  a  sharp  suture ;  the 
earlier  whorlt  wn  appanntlf  nandad,  bat  the  ponvltiianto  whad  beccnwa  deoidedlj 
sagnlar,  owing  to  two  diai^  tovflMag  kcak  Th*  mmamMSm  «oad«ti  o(  « 
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number  nf  fine  revolring  keels,  two  of  wbich  are  much  stronger  than  the  others, 
and  diviJp  the  surface  into  three  bands  of  about  tin:  "imn  breadth  ;  these  keols 
arecKwsed  by  numerous  fine,  but  sbarplj  lais^d,  regular  equidistant  longitudinal 
lilw  fiodiuio^  a  lefulw  latUoe  work. 

Hie  body  whorl  is  very  large  and  high,  broad  and  inflated  at  its  posterior, 
Rttoniuited,  and  somewhat  flatter  toward*  its  anterior  end.  Ihe  latLice-Uke 
onMoaBtaitioB  ii  more  dietfawt  tihui  on  tho  epira  whorie,  and  aliowi  the  feUowinf 
character  ;  there  are  ahout  14  sharply  raised,  hut  fine  revolving  kncls  ?eparnted  by 
bioad  interstices  of  the  same  breadth,  eaoh  of  wbich  is  sub-divided  by  a  finer  keel 
into  two  bands  of  eqnal  breadtli ;  eadi  band  beara  again  three  itill  flnar  ked^ 
the  centrnl  one  of  whieh  is  perceptibly  stronger  than  the  two  others.  If  the  libs 
are  divided  aoooidiog  to  their  strength  into  four  orders,  their  sequenoe  in  antero* 
porterior  direotion  would  be  as  fbUows :  1st,  4tb,  3rd,  4th,  2nd,  4th,  3rd,  4th,  1st 
order.  The  reroWing  ornamentation  is  crossed  by  numerous  fine,  but  sharply 
raised  longitudinal  ribs  of  uniform  strength  following  close  to  each  other  at  about 
the  same  distance.  A  Teiy  characteristio  lattice-work  is  thus  produced  by  the 
interseotion  of  the  longitndiBal  llba  «(  aqnal  strength  and  the  reTolring  riba  of 
different  atrengih.  Apettom  raknoini,  hot  apparentlj  longttBdioal  and  lather 
wide. 

Zone  of  Mytilut  nicobaricvs,  Singu. 

Zone  of  Meweardia  meta9vlgari$,  Singu. 

Zono  of  OaimtUwim  «arfW«ia,  Minba. 

Zone  of  Paracyathm  caervleut,  Yenangyat. 
Memark». — This  species  is  easily  distinguished  hj  the  peculiar  lattioe-work 
orBamentatam  at  abore  desoiibed :  in  IVflala  ipee.  the  ravolTiBg  ribs  are  atnraet 
all  of  equal  strength,  much  more  numerous  and  the  meshes  of  smaller  size.  If  the 
ofoameutation  as  above  deeoribed  is  a  speciflo  charaeter  and  not  subjeot  to 
TaciatiflOBS)  I  am  anfartunately  not  in  the  position  to  settle  this  question,  as  only 
one  apeeimen  shows  the  surface  sulTioiontly  well  preserred.  Picula  theobaldi 
bpars  no  similarity  to  any  fossil  or  living  species.  A  distant  relative  is  perhaps 
±icula  ficoides,  Broocbi,  but  I  cannot  say  anything  definite  with  regard  to 
thie  epeoiiBS.  It  appean*  however,  certain  that  Fievla  theobaldi  lepmeute  a 
^ype  wUeh  doea  not  eadet  aaong  the  Uviag  iaaiia  of  the  Indiaa  Ooean. 

Rcsxa,  BPK«  FL  XTX,  flga.  82, 22a. 

TTnfortunately  only  a  few  fragments  have  been  preserved,  but  tho  character 
of  the  ornamentation  seems  to  demonstrate  that  the  species  here  mentioned  le 
dUfeivnt  from  Fintar  fJIwlafili.  The  shell  waa  apparentiy  of  sKll  larger  tl>e 
and  the  ornamentation  oonsista  of  numoous,  very  olosely  set  revolving  keels  of 
equal  strength  ;  at  least  there  is  not  much  difTerence  in  skength,  though  some  of 
the  keels  are  a  little  finer  than  others ;  these  keels  are  crossed  by  numerous,  rather 
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iliw,loogttBdi»attli%ii1nah  mot  «q|ad  itniiga aiid doialj  loOim  Moh  other ; 
tt»  lattioe-wwk  thus  pcadooad  ocmiMi  of  wunanvi  null  aetlwi  ot  aqua  lii^ 

OMiogieol  oeoamiue. — 

Zone  of  FaraUelipipedum  prototerhumm,  Kama. 

Sepiarki.  The  numerous  rovolTing  keels  of  almost  uniform  size,  and  the 

small  mcslies  readily  prove  that  the  fragments  above  meatumed  must  belong  to  a 
species  diflerent  from  Fienla  theobaldL  Owing  to  tib  Wry  fragmentary  statt 
I  IttT^  iMwmr,  nf nlaed  ftm  glfing  •  qpadal  lUBA. 


Mlys  nuTOiriMDJf, . 
Gmiw:  TBXSOS,  Hontliart. 

On  the  following  pages  three  species  havo  been  d-snribed  which  must  hf>  con- 
sidered as  belonging  to  the  genus  Triton,  if  in  concordance  with  Beeve,  we  take  this 
genus  to  be  characterised  by  irregularly  datributedwrioaB}  m,  bonww,  ia  fcwo  of 
the  ^eoJea  there  are  probably  not  more  than  two  varices  to  one  volution,  while  in 
Triton  then  aliould  at  laast  be  thwe»  their  genwio  po«itiwi  may  appear  somewhat 
doubtful. 

A.  ShdlAsiC.  .  u 

(•)  Body  wborl  wvcred  with  Bumewos  flno  imMef  eitotia,  mfmm  by  tosi* 

UteHticfx. 

(*)  Body  wbofl  Mfsrad  wWi  ■      nthsc  atftw  nmAfiag  M*  sspiBBlid  If 

bnwd  intcratiiea.  * 

B.  Shdlshws^ 

3.  Tn'i'"t  nfacoluiriHUl,  tp^c,  nor. 

No  living  nslativcs  of  these  spooiee  oould  bo  found,  though  I  devoted  eooalder* 
abb  time  to  the  itudy  of  tlieepeoiei  of  aWtosaaidrtod  genera,  preserved  in  the 
eoHBOtton  «f  the  Indian  Museum.  It  can,  tlioreforo,  be  considered  as  certain  that 
ihar  wgtmaat  typee  which  do  not  enat  among  the  Uving  fauna  of  tlie  Indian 


■  On  the  other  hand,  two  tpedes,  TrUon  nfatlriatulm  and  Triton  neacoluhrinm, 
exhibit  such  aolo8ereUtion8hiptorri<o»stria/i*i«and  Inton  colubrtmufrom 
the  Eocene  of  Paris,  that,  partloularly  with  regaid  to  the  fonnar  apeoia*,  it  app«n 
rilpndjimpuMilile  to  discover  any  differencca.  .  , 

The  relationship  of  the  third  species,  Triton  pardali»,  appeals  somewhat  doubt- 
Ms  in  shape  it  is  almost  the  same  as  the  Uving  TrUon  gefmmt»»,l^\ll^*^ 
mnild  be  oowiaeied  as  the  descendant  of  Triton  pardali;  just  the  opposite  of  the 
rote  hitherto  observed  with  rogard  to  ancestor  and  deaoendant  would  take  place. 
In  aU  other  inatanoe*  where  such  a  relationship  oould  be  trwed,  the  living  dMoen^ 
■at oibiblled s hww  wmtaaA  m oohmk omtmentation.  In  this  instance  the  sue 
fmld  biiWT«iwMiia4thoiMi«^lwi**»»«««i^^^ 
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le  much  finer  than  that  of  its  fos-il  an -i-ttor.  This  being  contrary  to  nil  the  other 
•fawmtioni^  I  believe  tbat  tliere  exists  no  relationship  between  Triton  pardali* 
end  TrUom  gmmu^m,  And  tint  the  fonaar  lepreaeota  an  extinet  tgrpe.  whkjh 
has  most  ]|rab»bly  Iti  mhw(  Mtathw  •moog  the  btaitt  of  tha  olte  ladiu 
Tartiaiy. 

■Ekxsov  mumuvDLin,  tpeo.  QOVv  VI  Xl^  figp*  It  Sm. 

MS.  lHlwj«nMi>.  McwUiftg.  MioMot  F«M.  Uppn  Bunu,  MMh  teht.lMiVsfMililMkT'l- 
ZXTII,  pi.  VII,  ig.  8a  (HOD.  7.  fa,  8)1 

MaASDKXiuirra. 

Bm|U.      .  MMIkMlSmm.^ 

WMlh  ...       U  •  [tam^mlAr. 

l|iiriH|l»«     •  ^ 

The  ilwll  b  ofnaUffnenlf.flloingiiUroffttab  eompondernoBBthn  five 

whorls  forming  an  elevated  ^ipire  and  oom]MnUfel7  thort  bo47  wlunl. 
Embiyonio  whorls  not  observed. 

The  tpiie  is  eempneed  of  at  lewt  four,  elMai^  inflated  whovb  MpKitfld  by  • 

very  deep  suture ;  the  whorls,  which  incrfase  very  slowly  in  height,  are  covered 
with  a  few  thick  rounded  longitudinal  ribs,  of  which  there  are  eight  to  one  volation* 
wpafatad  hf  broad  inCefatioas»  thoae  of  tha  aoooaedfai;  whorl  fidlowiDf^  attaight 
underneath  of  those  of  the  preceding  one ;  there  are  a  few  varices  which  differ 
ao  little  in  atrangth  from  tha  longitndiaal  ribs  that  thejr  are  hanUy  disoetnible.  The 
whole  nnlMe  of  the  whorla  ia  oorered  with  Bvnwroai  amoofli  aod  flat.  rerolTtng 
keels,  somewhat  Irregolar  in  strength,  sepaisted  by  deeply  eogHftTed  linear  inter- 
atioes.  The  longitudinal  ribs  begin  to  become  weaker  on  the  peouUimate  whorl  and 
hare  entinly  disappeared  on  the  body  whorl,  where  only  the  varices  remain. 

The  body  whorl  is  rather  sbort  and  covered  only  with  the  revolving  ornamental 
tion,  but  the  keels  bare  increased  in  strength,  the  interstices  have  heoome  broader, 
and  towards  the  anterior  eod  a  fine  filiform  line  appears  between  two  stronger  keels. 
The  laafc  varix  la  cC  groet  thlolaiesa»  tfODgly  inflated  and  wall  aat  off  againat  the 

otiier  |inrt  of  the  sarfaee  by  a  deep  furrow  at  its  posterior  sidf  ;  the  revolviriE^  orna- 
mentation extends  all  over  its  surface,  as  well  as  on  the  external  side  of  the  outer 
Kp. 

The  ajterture  is  oval,  bn'  rather  small,  heiag  restricted  by  the  broad  varix  ;  the 
outer  lip  is  sharp,  raised ;  the  inner  lip  thiD«  oovering  the  columella,  but  slightly 
failed  at  ita  aotwbr  end.  The  antador  oaaal  ia  ahoct*  nanow  and  itniBgiy  twoed 
upwards. 

Geological  ooo«rr0is9«.— 

Kona  ot  ParaaytfMai  aatnitaM,  Yenangyat. 

Bemarkt  —Tbia  spaeiea  !■  vtxf  ilnilar  to  Triton  p'-"-d"!ii  n  itb  whieh  f  idaati> 
fied  it  in  my  first  memoir;  having  since  obtained  somewhat  better  preserved 
apaaimens,  I  must  admit  that  fig.  8  of  my  previous  memoir,  which  I  liave  taken  as 
tlie  ^pa  of  Triton  neattriatulut,  diffan  teat  the  ofhar  flgoKa,  for  whioh  I  latab 
the  name  of  Triton  pardali$. 

Uhebbapeof  both  species  is  much  the  same,  but  the  oroameniation  exhibits  some 
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diffaneooM  boI  to  lie  owkiolnd ;  In  tb*  Triton  mea$triaMas  the  kogitodiittl  rite 

of  the  spire  wborls  are  few,  Imt  they  are  rather  strong  ;  in  Triton  pardalit  they  are 
numerooa  and  thia ;  the  chief  differenoa  rests,  howerer,  in  the  rerolving  orna- 
menfaitioii,  ^nVaaHaAjui  it  bobaarf«d  en  the  hoif  wbori ;  in  2MIm  HMUrUt' 
iuht  it  Ponsint?  f)F  Humorous  hut  sumowhat  irregular  rt'Tolvin'j:  keela  sop;ir;ifed  by 
linOftr  intoratioeg ;  ia  TrUon^ardaiis  the  keels  are  rather  regular  and  separated  by 
broad  intflMtioM  vbiofa  ■»  oeenpied  by  rmef  fine  fflifonn  beds.  In  addi^kni  It  msy 
be  mentioned  tbat  fat  Triton  pardalit  the  last  varix  is  never  so  hroml  and  strongly 
developed  ai  in  2HiM  ntaiMatiUit*,  particularly  the  deep  furrow  at  its  posterior 
Me  Ib  abeent  In  Trtimt  jierdalw. 

The  generic  position  of  Triton  nemtriatulus  nwy  appear  somewhat  doubt- 
fol,  because,  as  far  as  I  can  make  it  out,  there  ido  not  exist  more  than  two 
Tariocs  to  one  yolntion ;  it  is,  howerer,  extremely  diBealt  to  disttegawb  between 
varices  and  longitodinal  ribs  on  the  earlier  spire  wborls ;  in  fact  none  of  the  speoimeos 
I  examined  allows  the  distinction  between  varioee  and  loni;itudinal  lihs  to  be 
carried  out  beyond  the  penultimate  whorl ;  it  is,  however,  quite  certain  that  there 
am  only  two  Ttiieea  oppodta  each  other  on  the  body  and  penultimate  wbori  ;  and  in 
one  specimen  they  are  arranged  in  a  straight  line,  while  in  the  other  (hey  nnques- 
tioaahly  do  not  show  this  £anei/a*like  arrangement.  Taking  every  thing  into  con- 
ndefattan  I  tbenld  tUnb  tbei  the  apeeinMoe  under  axaniliintiottdMMildnitber  be 

inoluded  among  the  genus  Tritm  fbnn  fimong  the  genus  Ilanella. 

Ko  similar  species  is  known  either  from  Java,  Sumatra  or  Western  India, 
SOT  can  I  And  any  living  relative,  and  we  most  aanone  tbat  Sritm  memMmhOm 
Mpreintin^ypevbldidoHnakiigwreiihtBiiwnf  ibeHfing  fMunof  tbelndlui 

On  the  ofber  band  it  bean  the  atnmgeel  xdatioiMhlp  to  TrUoH  OrkMua^ 

Lmk.  sp.,  from  the  Eocene  of  Paris.  Ttio  ua'.y  difleroQce  between  Triton  ttriotulut 
and  TH/OM  neoffriaftiiiw  exists  with  negard  to  the  longitudinal  ribs,  which  in  the 
Jiooene  spedH  an  still  strongly  developed  on  the  bo^y  wborl,  while  in  Triton  neai- 
IrMHfoe  tbey  begin  to  die  out  on  Ibe  pendliantB  wbori,  and  baTeantlNfy  db- 
appaaiad  on  the  body  vborL 

The  fact  that  Triton  nea$triattil»B  has  no  living  relation  in  the  fauna  of 
the  Indian  Ocean,  while  it  bears  a  stnmg  nlationship  to  the  Booene 
tfriaiiiiii^.  Lmk.,  is  a  very  interesting  onc^  9M  Under  these  ciieunataaaea  ibi» 
species  represents  an  archaic  element. 


Tbuon  WAWBAua,  KoeO&ig,  PL       llg.  5, 


IZVIi iL  VI,  fig*.  7.  la,  6  (dod.  U)  I 


Wt«h  • 

.A  i  ic»l  log'*    .  SB" 


The  shell  is  of  small  sise,  bucciniform  in  shape,  composed  of  aa  elevated 
tmified  spba  and  a  mthei  ibort  body  wbovL 
BmbiyonSe  wberii  Bot  obaarved. 
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The  spiro  consists  of  more  than  four  rounded  whorls,  separated  by  a  deep 
antace^  iaoraauDg  gxaduallf  ia  height.  The  onuioeatation  oouiBta  of  thin  Untgi* 
todinil  ribi,  -which  «ic  nthor  naoteKMii:  there  mey  be  18  to  me  TOhitioB,  sepesM 
ted  by  rather  narrow  interstices ;  the  varices  are  low  and  not  rety  distinctly  seen,  hot 
there  appear  to  be  three  to  one  volution.  The  revolving  ornamentation  wluch  oovers 
the  whole  aurfaoe  coasists  of  numerous  fine,  flat  keels,  sepanted  by  broad  intei>> 
Btioes  whioh  are  filled  nphy  fiUfium  nkei  lineii  ana  of  whleh  amietiiMa  emeeda 
the  others  io  strengtli. 

Tlie  body  whorl  is  iaiiat<3d,  appearing  rather  short,  though  it  oocujtios  over  h&lf 
of  the  total  height;  itit  perfectly  tntt^Dt  any  loogitadinal  ornameBtathm;  in  fuk 
the  ribs  prow  already  we-iker  on  the  penultimate  whorl ;  the  revolving  omamenta* 
tion  is  the  samo  as  ou  the  spire  whorls,  only  more  distinct,  and  some  of  the 
■eeond^fy  heda  beeome  almoat  aa  atfoag  aa  the  prinairy  ones.  Hhe  last  rudx  k 
rather  stronL;,  inflated  and  covered  with  the  revolving  kcola  and  intermediate  lines. 

The  aperture  ia  oval,  rather  vide ;  the  outer  lip  sliarp  but  apparently  only  a 
little  raM:  inner  Up  thin,  oovsiiiig tiw  ihoit  ooliuiMlla.  Antoriflr  aaaal  ahott, 

slightly  bent  upnrards. 

Otological  occHrraNCv.— 

Zone  of  Cameaiaria  marHntmu,  llinho. 
Zone  of  Paracyaihus  caenHtMt  Teoangyal. 
Zone  of  Are»  tluobatd^  Kama. 
JZmarJks.— A«  I  aheady  remarked  I  originally  aiuted  TrUoit  iwutriatulut 
with  this  species ;  a  oloser  examination  of  better  preserved  specimens  has,  howenfi 
proved  that  this  view  is  untenable,  and  as  the  differonecs  have  been  explained  in 
the  description  of  Triton  nea»lriat»lut,  it  ia  superfluous  to  repeat  them  here. 

No  simflar  species  has  been  desoribed  fvoni  either  Java,  Sniaatn  «r  Wostera 
India,  and  I  find  also  no  othf-r  fossil  spooiM  to  which  I  could  comparo  it. 

Among  the  living  species  Triton  gemmatut,  Beove,  appears  at  the  first  moment 
very  alnilair  to  Trito»  ywrfalto,  bat  an  aiw  auuiaatini  it  iriB  be  aten  tiiai 

thouLrh  in  shape  they  are  almost  the  samOt  tko  fflfnamontation  ia  porfcctly  different. 
In  Triton  pardalit  the  ornamentation  coudsta  of  numerous  fine  revolving  rib^  the 
faitentioM  of  wUoh  are  eoeupied  by  eztnaielf  flna  ebdrda,  in  mtm  gemmtOMt 

there  are  a  few,  course  and  stron:^  revolving  ribs,  whioh  are  soparattd  by  neatly 
eanoellated  intentices,  having  however  only  one,  or,  at  the  outside  two  rerolving 
ohorda. 

This  similarity  in  the  shape  will  be  best  expressed  by  the  following  table : — 


T«M  hMfiit. 

Btigkt  of  Hut  ipin. 

BMW  bctwmi  tdlal 

•(asiffM. 

trl  mm. 

013 

9U 

cr 

From  these  figures  it  appears  that  the  only  dlfli'renee  which  can  be  made  out 
eoooems  the  relative  height  of  tlie  spire,  whioh  appesucs  to  be  alightly  higher  in 
Xriton  jMndaMs  than  in  Triton  gemmttmt* ' 
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WhtKbM  rate  ttmBdiannutnuM  ZVIlM^«MiafMe«n  m  b 

desoendant  of  Triton  pardali*  I  am  aaaUtt  to  nj  ;  in  bot  I  ttth-r  M  inclinr'd  to 
tejeot  mah  a  view  oa  aooount  of  the  almott  abwlnte  nmilttitj  of  shape.  In  all  the 
«fli6r  ^«giM  wbldi  ooidd  be  eoiMi(l«Md  M  the  aiMsealan  of  Uvinf  ipeoleewe  lutn 

aeen  that  there  is  a  genoral  tendency  towards  the  developmont  of  larger  size  and 
ooaner  oraaiDeatation  from  the  fossil  to  the  leoeat  speoiea.  I&  the  present 
inetaaeeflw  die  wonM  lurfe  femaiiwcl  tbe  tmmt,  hat  tbeomamentatioii  would  haTe 
become  finer  in  the  living  descendant.  For  these  reasons  I  think  that  the  similarity 
of  both  speoieB  is  merely  oatwardly  and  not  founded  in  any  aotual  relatioaahipk  and 
tint  2Vj(MjMrdaiM  leiNresentsa  type  wUekitflzlin0t  among  the  fNma  of  ilia 
T^P^m  OcMii* 


T&IXOM  NCACOLiJBKrscs,  spec.  noT.,  PL  XX,  fig.  4^  a-d. 

Height        ....  2S0Mi. 

Widtk  MTOM  Um  ifiriw*    .  VtH  « 
AfM  iBell      .      .      ,  Hf 

The  shell  is  of  small  size  only,  elongately  tumted  and  compoeed  of  nine 
found'vi  whorh  which  form  an  elevated  spive^  and  a  oompaiatirely  low  bodj  whocL 

Embryonic  whorls  not  observed. 

Ibe  qiire  is  oompoied  <rf  not  kM  flian  eight  lOdiided  whorla  verf  fgndnally 

increasing  in  lieiglit,  which  are  separated  by  a  deep  suture  and  form  a  high  spire. 
The  ornamentation  oonaists  of  equidistant  longitudinal  ribs,  which  are  rather  sharp 
atflia  earUev  whorhk  bat  baoome  mora  immded  afleiwarda;  tbe  ribe  and  intacatleea 
are  covered  with  numerous  fine  rernlvin^  keels,  which,  when  crossing  the  ribs, 
BW«U  np  to  flat  nodulce ;  the  varices  are  rather  tbiok,  and  there  are  about  three  to 
one  TolulioiL 

The  body  whorl  appears  rather  Rhorl ill  oomparism  wifh  tlio  devatod  spire  > 
neverthelew  it  forms  about  half  of  the  total  height ;  it  is  strongly  inflated,  attenuated 
and  troneated  anteriorly.  Ibe«naiiie)it»tiaii  wthoniMasantha  ajulTa  wkoRUb 
only  that  it  becomes  stroogn,  and  that  a  finer  Hna  qqpeaia  in  fha  inlentieea 
between  the  stroager  keela. 

The  ^erton  ia  rather  gmal],  obliquely  oval ;  the  outer  lip  sharp,  ndsed.  exter* 
nallj  oovered  with  the  revolving  keels  and  lines,  internally  coarsely  plicate ;  inner 
lip  thin,  oovecbg  tbe  short  colnmeUa ;  no  pntetior  oanal ;  anterior  canal  vtxj  ahnti 
bent  npwaida. 

Oeoiofiottt  oomrmeg^ 

Zone  of  Jrca  theobaldi,  Kama. 

Bemarkt. — ^The  elongated  shell  with  its  high  spire  and  the  strong  longitudinal 
rib*  readily  distinguish  this  species  from  Triton  pardalia. 

No  similar  speoiea  has  been  describod  from  either  Java,  Sanatta  or  Western 
India,  neither  can  I  find  aajr  xelatifa  anong  tha  bua  at  pNaant  inbabitiDg  the 
Indian  Ocean. 
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On  the  other  hand,  it  bears  the  crreafo»t  n-lationship  to  Triton  colubrimu,  Lmk., 
from  the  Eoot  ne  of  Paris.  Shape  and  oroamentatioa  agree  so  well  that  it  seems 
difliaalt  to  diimvier  toy  dlflnmeei.  Hm  vAf  differeiMe  whidi  I  o«b  dtaoofcp 

eOllliltointtieomamontati')n  of  the  bwly  whorl;  in  Triton  neacolnhrinm  the  longi- 
tndinAl  iflx  extend  all  over  the  surfaoo,  right  ap  to  the  end  of  the  ooaal,  while  in 
f  rttwi  eoliAvimM  they  ««  iMtrietad  to  the  poitorior  part  of  t1i«  wa^wot,  and  tin 
■■teri-ir  pnrt  U  free  of  them. 

Triton  neaculubriMU  represents,  therefore,  aa  archaio  type,  having  its  Dearest 
nhtfftt  ia  the  Booensb  attd  lias  diMftpoand  in  the  preaenk  fauut  of  the  Indlw 
Oaaaii. 

GeiuM:  PBRBOHA,  Moiitfoft. 

Thongli  only  a  single  specimen  has  oome  under  examination,  the  distorted  spire 
ia  oonoeotion  with  the  mrioes  proTes  unqtte»tionabIy  the  genario  posttioo»  though 
the  aperture  apparently  differs  oonnderably  from  that  of  the  living  Femna  anut. 

So  far  as  I  can  saj  Fertona  gautama  represents  unquestionably  an  extinct 
type  which  has  neither  any  fossil  nor  living  relatives,  the  anceston  o(  whioh  will 
most  probably  be  found  among  the  fauoa  of  the  Indian  Eooene. 

Pbimm  wnuu,  ipao.  nor,  PL  XX.  figs.  6^  a-e,  7. 7«. 

MBAsrmxsMis, 

HriBU       .    3S  mm.  (f^/Hl^imMfi. 

wuth     .  as  „ 
AyMMgb  —  trr-*-  i-'W 

The  elongate  ehell,  whioh  is  of  a  smnll  size,  exhibits  a  pcrrtliar  distorted 

appeaianoe;  it  is  oompoeed  of  a  rather  high  spire  and  a  moderately  high  body 

vluMrL 

Embryonic  whorls  not  ohservod. 

Only  three  spire  whorls  are  presened,  but  there  were  unquestionably  more, 
perhaps  not  tat  than  dx;  tiie  whorb  are  rounded,  inoreasing  slowly  in  height  and 
growing  in  a  peculiarly  irregular  way,  a  curious  distorted  spire  is  produced  instead 
of  the  regular  one,  obserfed  in  other  gastropods.  The  suture  is  well  marked,  ir> 
regularly  undulating.  The  ornamentation  consists  of  strong,  rounded  longitodioal 
fIbSi  whioh  oan  hardly  be  distinguished  from  the  old  varices ;  the  ribs  an  MpamteA 
by  broad  concave  interstices.  The  wholo  surface  is  covered  with  nVDMIoa^  Ana 
NTOlving  keels,  separated  by  rather  broad  interstices. 

The  body  mhoA  vhieh  ooeopias  abmit  half  of  the  total  height  is  posteriorly 
falflated,  contracted  and  somewhat  truncnted  in  front.  Its  chief  feature  is  the 
gmious  mode  of  growth  by  expanding  in  height  towards  the  aperture,  thus  en- 
Tdopiof  nt  least  half  of  flw  peanltimate  «havL  The  omamentatkiii  nodargoes  also 
a  chanfio ;  the  longitudinal  ribs  boooBDa  Biorc  compressed,  at  the  same  time  they 
are  raised  into  short  spines.  The  revolving  ornamentation  remains  the  same  as  on 
the  qiM  vhoda.  11io«]iertim  isetongato;  braadMl  tha  poateiior  end,  (speciag 
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in  anterior  direetiont  the  outer  lip  is  thidc,  strongly  crenulated;  the  uner  lip 
rather  thick  but  well  setoff  from  tlm  loluinolla.  Posterior  canal  shorty  slit-UkeOi 
antmoc  oaoal  elongate*  xaourred  and  aaoending»  alightly  erpandai  at  the  entarior 

oud. 

thdlogiMt  aeemrHiM^ — 

Zone  of  Jrfa  thfobahli,  Knma. 
J^Miaris.— The  cuiiotu  distorted  shape  readily  distingoiahed  this  speoies  from 
alltheothen. 

I  bare  not  been  able  to  di^covor  any  relative^  living  or  fowJH*  o(  tfaii  gaaui 
wliidi  nuwt  probably  repre&eats  an  extinct  type. 

Genus :  RANELLA,  Lamarck. 

Two  species,  Raaella  protoiubereularit  and  Ranella  eltgaat,  bare  come  under 
•sainiiiatioii  wbidb  oan  bo  oaaily  diaUngobbed  ea  follows  :— 

Aa  BIwIImpwII;  tiurfuoe  covenal  witii  luiineroui  nmooth  iwolviag kadi. 

1.  MtuftUa  frotoMtreularis,  spM.  noT. 
B.  SbeD  lwg«;  wwftM*  faMtini;  ■  nnr  of  ■tooog  ^inai. 

Though  a  moat  careful  examiaatioa  failed  to  discorer  any  diOfereooes  between 
the  living  BatttUa  tU/fMi  and  its  fonil  representatire,  it  is  unqneatiooable  tbat 
Banclla  prolotubefeularii,  though  bearing  the  greatest  similarity  to  the  living 
S«$uUa  tt^eretiariM,  lefieMnts  the  parmaoant  aeanio  stage  of  that  speoieB. 

IUmella  FROioiCBE&CDimi^apec.  noT.,  PI.  ZX»  fig9.  8,  a-d,  a-d. 
VMO!).  JtMtlfa  ■awrfM. VkMm m* ttl^  9mm.  te  AdnlaM-ateMirt  Vu.  4t  I'lal^,  ^  Sld^ 

waaoo).  .iMHifa/M«teiirf.]iMtiii.MfNtaMiUiUMMrjm.reitii.z,ig.a. 

■n.  Tdi  I.  f.  HM;  |L  IX.  Iff.a 
Bvi|^  a  l^ft  {ifipniiMA^IfJa 

math    .    .  Iff  » 

The  shell  is  of  small  aiie,  anb-eloogate  in  shapes  oamposed  of  mora  tbao  six 
nbarls,  wbldh  form  an  alerated  spire  and  a  large  body  whoil'. 

Embryonic  whorls  not  observed. 

As  the  apex  is  broken  off,  the  esaot  number  of  the  spire  whorls  could  not  be 
asoertunedf  but  tiiere  were  certainly  more  than  tire;  tho  whorls  are  rounded  and 
se|iaiatad  by  a  deep  satnn^  fwndng  an  eiavated  spire  which  occupies  about  hatf^  of 
the  total  height.  Tho  ornampntation  consists  of  three  well  raised  nmnded  re- 
Tolving  keelst  Noa.  2  and  3  of  which  are  separated  by  a.  wider  interstice  than 
Now.  1  and  %tbe  latter  being  slightly  stionger  thaBtba  aOen;  theiDtenUoet  an 
oaonpied  1)y  ono^  sometimes  two^  HUIofm  molving  Uoes,  the  revolving  kSeis  ar6 
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«ronei  by  flUfbcm  longitudiiitl  libi  wUeh  »t  the  point  of  iatenaetioii  aw  niwcl 

into  gratiiiLor  tubercules.  There  are  two  varices,  opposite  each  otlicr,  nn  p-ich 
wborl,  vhich  form  a  straight  Ua«,  bat  aometiuies  the  variz  of  the  youager 
wfaorl  to  dightly  in  front  ot  that  of  the  pneedin;  one.  Tbe  varioea  are  nmiKlfid 
and  the  revolving  keels  pa^s  oror  them,  boin^  s!in;htly  thickened  at  tlio  eilg(*. 

The  body  whorl  a  largo,  inflated,  •lightly  obli^uc^  tapering  in  anterior  direo* 
Hon,  and  oeeupies  it  toaal  half  of  the  total  height.  The  oniamentatioa  ie  tha  eaoM 
as  that  of  the  spire  whMilik  No.  2  keel  buia^  particularly  strongly  developed;  in 
froat  of  No.  1  there  an  about  niae  revolving  keels,  gradually  deareating  in 
strength  io  anterior  direeHoQ,  liner  iUifitrm  keels  are  visible  in  the  intersttoes ;  the 
loDgitndioal  riba  have  become  much  stronger,  while  the  tubercul^  at  the  point 
of  intersection  are  b-ss  di'^tin i  t.  I'ho  la«t  vari^c  is  lil^li  and  tliick,  and  crossed  by 
the  revolving  keels,  which  apparently  extend  on  the  external  aide  of  the  outer  lip. 
The  apertue  to  kngitodlaal  in  ehaiie^  rather  tmall  nnd  nanow;  the  entor  lip  is 
sharp,  rtiised,  inner  lip  not  seen  ;  the  columella  il  ahoct,  eO?«ed  with  ftnetpinl 
8tri»,  nnterior  canal  »bort,  dightly  bent  upwards. 

Zone  of  Cancellaria  marliniana,  Miabu. 
Zone  of  Faracyathiu  aaeruleut,  Yenangyat. 
Zone  of  Area  theobMi,  Kama. 
Zona  of  PmratMipiftiam  {HvloforlMMMS  bnu. 

Femarkt. — This  spreies  Taries  a  good  deal  in  tlu-  nrr!\Ti!:':>m™t  of  (be  vririefs,  and 
the  development  of  the  oruamentatioo.  In  tome  specimens  the  longitudinal  riba 
attain  alieady  a  great  thieknen  oa  the  pennltiioate  whnri,  sad  the  peenliar  tober* 
oolated  squares  of  the  tvirliiT  spiro  whorU  have  entirely  disappeared  ;  the  revolving 
keela  may  beoome  rather  broad  and  flat,  while  at  the  «ame  time  tho  filiform  linea 
in  the  inner  inteiitiees  gain  in  strength  and  form  ngolar  keels,  partionJarly  on  the 
edge  of  the  last  varix  of  the  body  whorl. 

It  does  not  seem  doabtf  ol  that  the  speolea  under  description  is  identical  with 
Messrs.  d'Arohiac  and  Haime's  BwuUa  ^riperma,  though  on  comparison  of  the 
flgiureSt  differences  seem  to  exist.  Messrs.  d'Arohiao  and  Haime's  figure  shows  a 
spi'cimpn  with  dclioito  longitudinal  rib<,  even  on  the  Ivoily  whorl,  wliile  tlie  re- 
volTing  nbs  aiu  oi  uuisorua  strength  and  do  not  exhibit  that  peculiar  difference 
of  atnngth  by  which  No.  S  keel  ia  mmdi  stmoger  than  tha  othen,  and  whieh 
is  a  characteristic  feature  of  tho  species  examined  by  me.  The  intermediate 
lioes  seem  also  to  be  less  oonspiouously  developed,  as  not  even  a  traoe  ia  shown 
in  the  ligore.  Aa  the  deseription  to  also  silent  on  thto  point,  I  sn  unable  to  ftirai 
any  deflnilo  npinion,  though,  as  it  is  already  sfatod,  it  is  vei!J  jmbahlB  that 
Ranella  viperina  is  identical  with  Jtanella  prototubercttlari*. 

BMUila  jutighidMt,  K.  ICaitin,  from  JaTa  to  another  epeoies  whioh  nppean  to 
be,  if  not  identical,  very  closely  related  to  Itanella  prololubereularit,  and  in  my 
former  memoir  I  expressed  an  opinion  as  to  their  identity.  On  okiser  examination 
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I  thinkf  however,  to  discorer  certaia  diiTerenceB  which  I  cannot  allow  to  be  over" 
looked;  JfoMfls  /«wtriliiJli*f  bu  •  largw  irambeT  of  nvolrin;  knb  on  the  tpb* 

wliurU,  at  leiist  fig.  2fi  shows  5,  while  in  Raitella  prototuberoularit  constantly  3, 
ia  Tory  rare  ins(aaooa  4,  are  to  be  seeu.^  The  loagitudioal  ribs  seem  never  to 
■ttadn  tto  iferai^lf  of  tlioae  of  SkmMafnMiA«raAari»t  and  no  tcaoe  of  llw  Am 
mtormediato  linos  is  Indicated  in  the  figure  of  Banelta  junghuhni. 

Aa  already  stated  Ranella  prototubercularii  ia  cabject  to  a  considerable 
VBriation  with  ro^Mrd  to  the  strength  of  ita  ornamentation,  and  it  ma;  be  fliat 
the  differences  wliidi  Hiem  to  exist  hctwwn  this  species  and  SaiMa  Jumffhvhtit 
aboald  not  be  considered  more  than  a  local  variation.  The  question  can  only  ho 
decided  by  a  comparisoa  of  both  species,  and  for  the  present  I  think  it  better  not 
to  Uantify  the  two  tfoAn. 

The  same  argument  applies  therefore  also  to  h'o"filla  rauinoidei,  which 
Professor  ^larUn  himself  considers  to  be  difTerent  from  Manella  Junghuhni,  though 
the  differeooe  ia  ao  alight  tliat  It  fully  comes  withui  the  oonpeaa  of  individual 
or  local  v.iriui'tn.  Ac^orditi^  to  Martin  only  the  more  regular  lafticc-like 
omamentatioa  dibtinguishes  Manella  junghuhm,  a  feature  on  which  1  wouid  not 
pal  too  moob  atreaa,  beeanaeb  aa  I  lisfe  pointed  out  above,  the  oawmentation  of 
Hanella  proiotubercuhiris  U  suh'yvt  to  a  good  deal  of  ▼aiiatkm,  and  tbeaame  maj 
also  be  the  case  with  Mauella  Jui>ghuk»i, 

BavtBg  eompaved  the  fooril  epeoimana  with  the  living  Bmiiethi  tubefiflafit, 
I  ean  state  with  certainty  that  there  is  no  diflrrpnoc  with  regard  to  the  deciding 
ifeoifio  features,  yet  the  living  repieseatative  exhibit*  certain  oharaotors  which 
bare  not  heeii  oheerred  fa  the  ISaadt  apeetmena.  The  lirlng  Sonafla  mberetilarit 
attains  unquestionably  a  larger  »vm;  the  siz(>  of  the  fosiiil  one  being;  abuut  that 
of  the  former,  if  the  body  whorl  were  removed.  There  ia,  however,  another 
marliable  featare  with  xegard  to  tbe  cfaameDtatioo,  the  earlier  apire  wboria  *  ahofr 
oaotly  the  same  ornamentution  aa  described  in  the  fossil  specimens,  bat  the 
number  of  the  longitudinal  ribs  becomea  suddenly  reduced  to  two  with  the  com- 
pletion  of  the  penultimate  whorl,  and  the  same  feature  continuea  on  the  body 
whorl. 

Ttie  livinf;  Rnnnlla  lubercularii  U  thercfnro  in  its  tieanic  stj^se  exactly  like 
the  foB&il  iiaitdla  iubercuhni,  but  develupb  new  dpociiic  features  in  the  brephio 
ataga^  Cndar  theae  eiMoiitstaiieaa  I  think  it  better  te  diatiBgniafa  the  fotail 
spcciiiions  by  a  new  name,  thou^^h  it  cannot  be  oooaidend  IMayfiliog  elae  but  the 
permanent  neanic  stage  of  Mattella  lubercularU. 

The  abetre  eooaideeatioaa  -gire  riae  te  a  qnaatlon  of  prfority  in  nomenelatofe; 
if  the  B]iecic9  under  description  would  he  idontieal  with  Ranella  viperino,  d'Arohiao 
and  Uaime,  this  name  ought  to  be  given  to  it,  according  to  the  rult-s  of  priority, 
and  if  it  ma  not  Uantieal  with  thia  apeelei  hot  with  either  Sm»0tU  junghiOm  or 
fiMtlUt  rmiuoUnt  the  eane  would  ai^  ti>  theae  apeeifla,  yet  I  think  theae  naaMa 

«»nMwfcrtia»ito,  tkm  wwMsg  Iwtt^li  Amtnt  ss  m  i(li<  w>adsrf  tt»iwipt  Jhwiffi  liltnahrtt, 
*  flMtgp  pne  Own  fMUr  nwdih  MiVj«d>  ^Mt,  itimfy  Mm  nd  v^Mr  ImmmIw  Is  Mttet  th» 
•HMMMlM  iiiiii   lbs  iNitk  wteil.  Hi  ainM*  U  mm  «hMn  Hi  HHwiilip  Manf ;  tte  iigt 
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ml^t  give  wtf  to  «m  wUoh  baiter  espmaee  tb«  fehtioaihip  o(  the  ^eetee  undef 

examination.  It  is  almost  a  mitter  of  pewonal  opinion  whether  the  Rpcoies  here 
desoritwd  should  be  called  Ranell«  tubercuiari$  or  Banella  proMubercularu, 
pegMeahurly  ee  it  has  not  been  pmed  yet  tliet  no  epeeUnent  oeour  together  with 

tkoee  representing  the  neanic  etago,  which  exhibit  the  features  of  a  full  ijrown 
Bdeelia  tt^ttreularit.  Tbo  possibility  that  I  had  only  adolesceat  speoimena  under 
examiiietkiiii  oeonot  be  denied,  yet  it  doei  net  aeem  very  probeble  te  ne^  end  I 
prefer  to  regard  Banella  protoiubercularii  ai  the  permanent  neania  stage  of 
BtmeUa  tnbtroularia,  A»  under  these  eireomstanees  E{i»elh  proMtibetviU«ri$  earn 
only  be  ooneidegred  to  repreeent  an  erohitioiiuy  itege  of  BmttUa  tutere^Oarlt, 
tte  fiuBtion  might  well  be  aaked,  is  it  advisable  to  dietinguish  it  hj  a  new  name. 
This  id,  as  already  said,  a  matter  of  personal  opinion,  if  it  should  be  held  that  the 
Miooene  ancestor  of  a  living  species,  which  is  represented  by  the  brepbic  stage  of 
that  apetiea,  ought  to  be  distinguished  under  a  special  name,  as  I  do,  the  speeillo 
name  " prototufiercuhrit"  is  fully  justified  ;  if  f  ii's  viaiv  is  not  shared,  the  specific 
name  "  tt^erculorit"  must  naturally  Kupersede  all  the  other  names,  always 
pRKTlded  tbet  these  ■peeiei  eve  identieal  with  the  one  here  descrflMd. 

As  already  stated,  I  hold  the  former  view,  yet  I  would  consider  it  ahsurd  to  call 
the  neanio  stage  of  a  certain  speoiee  "  viperiaa  "  and  tlie  ephibic  stage  of  that 
aaiBeipeeiea''<«Aff«irf«H«",a  logical  oonaeqaeBee  if  tihe  role  of  priority  were 
strictly  upliclfl.  Supposing  we  had  a  large  number  <rf  •peeimons  of  Banella  tuher- 
eulori$  iu  all  stages  of  age,  would  it  not  be  considered  as  absurd  to  distinguish 
thoM  lepreesBting  the  neanio  stage  veder  an  abiolntely  different  apeoifle  naai^ 
flMMgh  it  may  perhaps  be  permitted  to  consider  tlic^e  same  specimons  under  a  name 
whieb  indicates  the  close  relationehip  with  the  full-grown  species,  when  each  iypea 
ooonr  in  a  geologically  older  {brfflalfon.  I  think  for  tbeae  leaaona  ttnt  it  ia  pretn^ 
able  to  adopt  the  kiipcI  tie  name  "  prdtotubercularii "  even  if  it  were  ereotaaUj  praved 
that  thia  apecias  ia  ideatiaal  with  Baaeita  piperiHa,  d'Arobiao  and  Halma. 

HaNELLA  ELIGANS,  Bock,  PI.  XX,  fit;.  10,  'i-h. 
imi.    Saneila  tirjamt,  K*r<*,  Minogrtph  <A  the  Grniu  Sanell*,  fi.  V,  6g.8S> 

um    •      »  ll*l*i%1ll»ittr.s•i^^H.|l.]b%■& 

JMfbi    .        36  tarn. 
AfM  M(U  So' 

The  ovate  abeU  ii  of  moderate  die  eoofipoaed  ti  more  than  aeveawliorle 
feminf  an  aeenmioate  spiro,  nnd  a  large  antewvlj  attenuated  bodj  wbofl. 
XnabijoaiB  vborls  not  observed. 

The  elevated  and  aeeaminated  apire  eontnts  of  six  wborh,  gradmilly  Ineressing 
in  height  and  separated  by  a  deep  suture  ;  the  earlier  whorls  appear  to  lie  rounded, 
but  the  latter  ones  become  angular,  eloping  from  a  revolving  keel  in  anterior  and 
posterior  direction.  The  ornamentation  ooniliti  of  nuneroai  fine  granulated 
nvolring  keeU,  one  of  which  beooning  very  soon  stronger  than  the  others,  is  com- 
poecdoC  atiODg^  pointed  apines;  ovety  half  volntion  a  atrong,  sharply  raised  spinona 


I 


SIO  FAUNA  OF  THE  IflOOENE  BEDS  OF  BURMA. 

rariz  U  formed,  joining  thote  of  the  preceding  and  succeeding  wiiorU,  ao  that  a 
€ODtiiiiioai  ▼aifac  rona  on  tiM  oater  tiiib,  from  Che  apex  to  end  of  the  poatoriar  aanal, 

and  exactly  opposite  to  it  on  the  inner  aide,  another  one  runs  from  the  apex  to  the 
posterior  end  of  the  aperture.  I'he  inflated  bod;  vhorl  is  ratiier  lorge^  occupying 
moce  than  half  of  tbe  total  langth,  and  ezbiUto  the  aama  omamflotatfam  aa  the 
•pire  whorh. 

The  aperture  is  not  well  seen  as  it  is  apparently  damaged;  the  outer  lip  waa 
probably  thio,  the  inner  lip  thick,  oompleti^ly  covering  the  oolumella;  anterior  oaoal 
ahoct. 

Oeok>gk«l  oecurrenee. — 

Zone  of  Paraliehfipedum  prototortuo$umt  Kama. 

Zone  of  Jlrioia  AwMreM*  TluyotnyOi 

Zone  of  Cvfherea  erveina.  Promo. 
Bemtarlu. — The  beat  proservcd  specimen  is  unfortunately  somewhat  rolled,  so 
that  th«  finer  omainentation  has  heeome  effaeed,  hot  ibeve  am  still  some  iraoea 

loft;  anothor  sppoiiiion  from  t!ie  zme  of  djiherra  enjcina  shorn  distinctly  the 
finer  granulated  keels,  though  otherwise  it  is  loss  well  presarred  than  the  former. 

.  The  ahapet  the  ohaneter  of  the  ontamentatkn  prove  that  the  ipeoimen  under 
examination  is  unqueatioDahly  identical  with  Banella  elegant,  K.  Martin.  I  have 
f  urthn  been  able  to  compare  it  with  the  iifing  Uam^la  elegant,  Beck,  from  the  Indian 
Ooaaii,  hut  though  the  lifing  specimen  Is  aomevhat  lu^r,  it  agrees  in  all  principal 
ebaraeters  with  the  fbaal  species.  The  shape  of  the  shell  is  ezacllj  file  Mma ; 
the  apical  ancrle  measures  60° in  the  ftwsil,  66°  in  the  living  specimen,  a  difference 
which  can  certainly  be  disregarded.  Still  more  important  is  the  similarity  of  the 
ratio  between  the  total  height  and  the  height  of  the  apte ;  la  tiie  foaail  speaica  tbia 
ratio  is  0  30,  in  the  livin^^  one  0  29,  as  the  ornamentation  i>  also  exactly  the  same, 
there  can  be  no  doubt  of  the  identity  of  the  fiMsil  speoiiiNiB  irith  Bantlla  etegmi, 
Beok,  trom  the  Indian  Oeean. 

Banetta  morrm,  d'Arnhiic  and  TTiimo,  exhibits  a  certain  similarity  with 
Manella  ekgt^  end  it  is  perhaps  probable  that  both  species  aie  identical,  a  view 
whkib  oaSt  however,  only  be  proved  after  the  type  of  Aoaelfa  morriti  has  been 
•nninad,  aa  flgnw  and  daiatiptiMi  of  that  speeiea  ate  eqnalfy  defestlfe. 


S.  BHACHIOIOBBA,  Troaehd. 
Amily :  BOOOUriD^  Adama. 
Qenaa :  ZBUBNA,  LwnwrBk. 
Sbtova  fsofonzunoA,  apeo.  imit«  FL  XZ»  iiga.  II,  lU. 


Baglit     .      .  sow 

WidUi  .  10« 

ApinI  ui;l»       .  ecf 


The  shell  is  of  moderate  size,  elongated  buooiniform,  composed  of  more  tliaa 
rix  wbulab  fflflmhig  an  elongaied  spin  and  a  la^  hodj  vhnrL 
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Embryonic  whorls  not  observed. 

The  spire,  which  occupies  sligbtl;  orer  one-third  of  tbetciallMigb^  ll  oompoeed 
oC  not  leaa  than  five  inflated  smooth  whuirk  separated  I17  «  very  deejp  ntnra. 

The  body  whorl  rapidly  increases  in  beiirht  and  forma  about  two-thirds  of  the 
total  height ;  it  ia  modcratelj.-  inflated,  and  perfectly  smooth,  like  the  apire  whorla, 
cxoppt  oamenm  fine  lonfitadiaal  tMm  of  growtli  whieh  beoonw  bore  a  little  more 
visible.  The  nperture  <  onld  r.at  hr  w  i'W  nb'^erved  because  the  outer  lip  is  broken 
off ;  it  seems  that  it  was  elongated  rather  large ;  there  is  a  distinct,  though  rather 
nanmr  posterior  oanal  and  a  short  Itroad  anterior  one.  Hie  ioneir  lip  is  nthec 
thick  at  the  posterior  part,  thin  and  cutting  anteriorly ;  the  umbilions  is  large  and 
braadf  posteriorly  lined  by  a  broad  and  flat  band,  which  is  well  set  off  against  the 
other  part  of  the  slieU  by  a  sharply  engmTod  liae.  A  sharp  and  well  raised  spiral 
fold  runs  up  the  nmbiliena* 

Qeological  occurrencf. — 

Zone  of  JParaUelipipedum  proiolortuouHIti  Kami. 
Zone  of  Cjftkerea  erjfcimt,  "Btoma, 

S«M«rifti— Martin  dMribes  three  ipeeiM  from  Java,  ttam  all  of  which  BbttrM 

frofoseylanica  is  easily  distinguished;  Bip'occm  canalicutalut  and  DipiaecuB 
pangkaeHiit  bare  a  much  shorter  thickly  set  shell,  particularly  a  much  shorter 
apire;  JHfmMm  graMli  appears  to  be  still  mora  eikmgated  than  Stama  prottt- 
aefkmiea,  so  that  with  regard  to  th>'  <ihapo  of  the  shell  tliis  $pocii-s  would  ha 
intermediate  betwoea  IHptacctu  ^agkaen$it  and  Dipaaceu*  gracilit,  but  rather 
neawf  As  lonnsr  tlum  the  latter.  In  faot  Dipmeeut  pangkaJkuU  seems  to  be  Terr 
olesely  nlated  to  Aiitm  pratoseylanica  particularly  as  the  character  of  the 
aperture  and  the  umbilions  aeem  almost  the  same,  the  only  differenoe  exists  with 
regard  to  the  umbilical  plait.  Martin  states  that  it  is  subdivided  by  a  deep  furrow ; 
no  tnee  of  sneh  a  furrow  is  seen  on  Ebuma  prototeylaniea,  where  it  appear*  to 
be  perfectly  smooth.  On  the  other  hand,  it  must  bo  remarked  that  the 
speelmen  under  examination  is  unquestionably  somewhat  rolled  and  the  finer 
atraetural  featmee  of  the  amUUeal  plait  may  theratoe  ban  beoome  eOlaoed. 

Among  the  livini^  sjvc-ii  s  Fhurua  scylanicn,  Lmk  ,  ni;rees  so  well  with  this  species 
in  tiM  general  elongated  shape  of  the  shell,  the  uon-canaliculated  sutures  and  the 
oharaeteis  of  the  aperture  and  the  mnbOiens,  that  I  have  not  the  slightest  doubt  that 
Shurw  teylantca  ia  the  direct  descendant  of  Ebuma  protozeylanica,  from  which 
it  is  only  distinguished  by  a  larger  shell  attaining  about  %^  times  the  sise  of  its 
fonsil  ancestor. 

EunOy :  FUniiM  Tryon. 

Genua:  FUSUS.  Lamarck. 

The  genus  Fmm  which  in  other  Tertiary  beds  is  generally  represented  by  a 
number  of  species  has  yi^ded  only  two  species,  one  of  wbidi  maj  even  be 
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oonridered  somewhat  doabtTuI  with  ro^aidto  it»«pwifliod«t6nDiiuitioiL  The  two 
qieeiea  oao  be  diatiaguished  as  follows  :— 

A.  Shell  anal],  aperture  not  expanded. 

1.  Am  imhmnIw,  qpM.  Bor. 

*.  FKimttrU$K,K.  MartiB. 
No  Hfing  relative  of  either  wpttim  ooald  bo  discovered  among  the  fauna  cf  die 
Indian  Ooesa,  sod  liotti  seem  io  represent  extinct  tvp*^  ;  on  the  otluT  linnd,  Piigug 
ieminudut  has  eppareatl;  a  vary  close  relative  in  Futu»  eo^junctu»,  Banh.,  from 
the  Paris  Eooeoe^  wbik  Aa»  9trMU,  K.  Mttrtb,  nmbb  to  lie  an  bidiganoaa  fjpe 
wUeh  haa  hiiliaito  only  Imn  known  from  Uie  ICiooma  of  Jm  and  Bnima. 


Posua  nuawKm,  spec.  nov..  PI.  XX,  figs.  12,  a  b,  13,  a-b. 
IMC  Fiuut  (CiMrffaO  ilfiwiCaMrta.  KoHlior.  Uio«M  Pom.  Vfrw  Bgim,  Ilea.  Qmkg.  imn  if 

MsAsmiEWEtrTs. 

Hrielit        .   so  mm.  (ii|giiniiMMy)L 
Width  .    li  s  iDB. 

The  shell  is  of  moderate  size,  sub-fusiform  and  composed  of  at  kast  seven 
vhfltlai  tamiDg  a  high  aoonaadutoa^  and  a  large  antariflriyeontn^ 

Embryonic  whorls  not  observed. 

The  spire  consists  of  at  least  six  flat  whorls,  rather  quickly  increasing  in  height, 
HfMateilqra  diaiy  vadnhtiDg  antaio.  .  On  the  earUer  wlioria  thtek  nmnded 

longitudinal  ribs,  of  which  there  arc  five  to  one  volution,  separated  by  broad  in- 
terstice*, are  distiacUy  visible;  tbeae  rib*  become  flatter  and  mwe  indistinct  on  the 
]at«iriior]%  and  on  the  pennliiaiato  whoil  they  arojoat  traceable  by  the  ali^t 
undulation  of  the  surface.  They  are  crossed  by  numerous  revolving  keels,  sepaiatod 
by  linear  interetioea,  rather  raised  on  the  earlier,  but  Hat  on  the  later  whorls ;  on  the 
pannWmate  iriwd  they  are  represented  by  flat  bands  of  varying  breadth,  separated 
If  deeply  engiaTed  Knear  interstices. 

Tfce  body  whorl  is  rather  high  and  ocfupips  more  than  half  of  the  total  length, 
posteriorly  H  h  broadly  inflated,  and  suddenly  contracting,  it  terminate*  in  a  long 
anterior  canal.  The  longitadiaal  ilha  have  enUiely  dtaappfland  and  the  aaifeee  k 
perfeotly  free  of  them;  there  are,  however,  two  sets  of  r«volviii<,' ornaments  separated 
by  a  broad,  perfeotly  smooth  band ;  the  posterior  group  consists  of  about  eight  to 
nine  flat  keals  of  vaiying  breadth,  aaparated  by  sharply  engmved  lineir  faitentioeo ; 
this  ETToup  corresponds  to  the  revolving  kpd'^  seen  on  the  spire  wfaorlaj  the  anterior 
group  which  is  limited  to  the  contractod  portion  consist*  of  munaHma  doaely  aot 
flat,  loonded  keels  td  nneqnal  strength,  separated  by  linear  intoalioea. 

The  aperture  is  rather  small,  elongated,  and  terminates  in  a  short  posterior,  and 
a  long  and  narrow  anterior  canal;  enter  lip  sharp,  bat  thick;  inner  lin  thiok. 
eoTcring  the  eolwDella. 
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Ototogical  occurrence. — 

Zone  of  CanceHarii  marfiniana,  Minbu. 

Zone  of  Faraoyalhtu  caeruleut,  Yenangjat. 
JtaMrA*.— In  my  fink  memBit  I  limliaed  this  spedM  witli  Pmh  dfMifO'^ 

tartae,  K.  Martin,  but  I  think  it  preferable  to  distinguish  it  under  a  separnte  n^mo.. 
There  is  no  doubt  that  this  species  ia  closel/  related  to  Ftutu  teimnttdutt 
bntMtlwtypaiffapreNiitodbyftfatliarfngiDMtwy^Mi^^  ladilbNBt 
character,  I  tblnk  it  bettor  to  aflfMnito  the  apsoiM  firam  Bnrmn  mdier  a  diffetent 
name. 

JWftt  MwimKiM  ha*  apparentl7  no  Imng  icIattTW  among  the  fauna  of  tha 

Indian  Ocean,  and  probably  representK  an  extinct  tvpo.  Fiimil9ai^»»clut,  Des.,  from 
the  Sooeae  of  Paria  appears  to  be  a  near  relatire.  harin»  apparently  the  same 
onanantatioa  of  the  spira  whork,  but  thia  apeoiee  unquestionably  differs  by  a 
laigac  Bio  and  a  mnohlongar  oanal. 

I^IMM  TnBMKi.MartiD.Fl.  XZ, flgs. HIS. 

Unm.  abmm»M  n/bHHkK.  Mntin.  Tftittr.  wat  JMi.^  m  ft  IX,  %h  9. 

UN.  Jbnw  (Cfanlfa)  Mf«ftM.  K.  Uartii,  Dit  Urn.  MB  tan,  f.  H,      Xlt  <*»  M-IN. 

pi.  XIII.6«i.l8MM. 

The  only  two  sp eoimens  wbioh  have  oome  under  examination  are  ratber  frag- 
mentary ;  eonreot  menBiniieata  eoald  not  be  taken,  bat  it  aeentt  that  tbe  tbell  at* 
tained  a  considerable  Biee^  oM  ipeoiiiMii  meaentiiig  aboni  88  nun.  in  length,  tha 

other  25  mm.  in  vidth. 

The  shell  ia  apparently  fu&iform  in  shape  being  oompoaed  of  a  rather  about 
tainted  spire  and  a  large  body  whorl,  atmagly  oontiaotad  bk  aatorior  diraotioo* 

Ertiliryonic  whorls  not  obsorted. 

Only  three  flat  spire  wborla,  which  are  separated  by  an  undulating  suture,  are 
pwaemd;  tbe  onanMotatioii  eonaiala  of  bnoii*  bat  lev.  fooadad  luogittiffiaat 
ribs  which  become  weaker,  and  liavpi  j)erfrctly  disappeared  on  the  pf-nultimate 
wborl ;  these  ribe  are  croeaed  by  fine  flat  revolving  keals  separated  by  ioterstices  of 
varying  breadth ;  tbe  keela  beoome  gradnally  effaoed  and  on  the  penolttniale  wborl 
only  a  few  close  to  the  posti^rior  stituro  are  visible. 

The  body  whorl  isvery  large,  broad  and  inflated  poateriorly,  auddenly  contracted 
and  temdaatiag  in  a  nCher  lun^'  and  thiok  eanaL  Thein  ia  no  omamaitatloa 
on  the  posterior  part,  except  numerous  fine  and  closely  set  stris  of  growth,  but  tbe 
anterior  part  ia  from  the  point  of  contraotion  oovered  with  low,  Nonded  lerolTiag 
keels  separated  by  linear  interstices. 

Aperture  not  well  observed  ;  it  ia,  bowevav,  oortain  that  tha  Qatar  lip  ia  lathfff 
{Uek  and  the  posterior  end  broadly  e^anded. 

Qeologioal  oecmrenee, — 

Zooe  of  JtMa  kmMfMtt,  Tbayetoiya 

Bemnrkt. — Though  the  specimens  which  I  examined  are  very  poorly  preserved, 
tb^  atill  exhibit  the  cbaracteriatio  shape  of  the  aperture^  with  ita  thickened  and 
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broadl;  expanded  posterior  end.  I  liaTe,  therefom,  no  dxnibi  fhat  K  ii  McBtloil  villi 

tlM>bOTe>liamed  species  from  Java. 

Icannothelpthinkinf^  tVMSirombui  (?)/W«m,K.  Ifartin,  from  Java  is  identical 
vitk  JFWmm  verbeeki,  thougli  Frofeaaor  Martin  doea  not  mwntfam  this  apfloiet  in  liit 
dMQciptiona|tlwlMb4iaaiedtp«cieat  tlMgeaeraIilwpeofllw>lMl]»ittoiDainontati«a. 
batpmtioularly  the  expanded  posterior  part  of  the  aperture  are  so  exactly  alike  in 
both  »p«cies,  tbat  it  would  seem  strange  if  two  species  wliich  exkubit  such  a  great 
dmflarity  alionld  reany  Mvag  to  diffsnnt  genem.  It  to  to  te  SBgnttad  tha«  Pro- 

feasor  Martin  did  not  discuss  in  his  descripHoii  of  Fusng  verbeeki  the  stran^'c  simi- 
larity  this  spaoiea  bean  to  hia  Stroa^u*  (r)/B«w».  I  may  be  mistaken  in  mj  view, 
but  if  so  the  iH*t'^'~*  in  tbo  dikpoof  JwM  mtImM  and  atrmltu  ^/mm vonld 
beTwratnagBi 

Gcou :  7A80IOLABIA,  lamarele. 

PUCTftt"'*  WBrnMAfJ*  de  Care  Sowprb>,  spec^  71.23^  tgl.  16^  19,  11<r; 

PL  XXI.  fig.  l,a-6. 

1Mb  AiW  ■iWrwiL  J,4tOHla>*««f^.1^uiHt.Qw)o8.^>'I^o<>>*°<'**r.,Taa.  T,pl.  XX TI, 
i«.M. 

MCI,  ThmMmla  —Mum  ITnlHsti  f"  —  "rr~  ** — *i       ''**''g  »— -r  •*  "^^ 

xxTti.  p.  M.  It.  vm.  ai«b  1.  Ik  1^ 

MCASCBIHIIM. 

Haigbt  40  nia.)         .  . 

Width  .18  » 

Apical  angle  .  43* 

The  abell  is  of  moderate  size,  fusiform  in  shape  and  composed  st  •  h^h  ebratsd 
tgin  and  a  largeantorioriy  eontraoted  body  wboiL 

Embryonio  "whorls  not  obser'ved. 

There  are  only  four  cpiie  whorls  preaerTed,  but  there  were  piobabfy  not  len 
than  eiz;  the  wboris,  whle]iM«nthe«vwitcieos«,ineMasftfpildc|f  InheifrbtandM* 

separated  by  a  stroni:  undulatin<,'  suture.  The  ornamentation  consists  of  about  afac 
to  eight  thick,  rounded,  longitudinal  ribs,  separated  by  broad  concaTS  intentioa. 
The  whoto  aarfsoe  is  ooveied  wiiii  moderately  strong  revolving  keels,  sepsnted  bf 
interstices  of  about  their  own  breadth;  on  the  anterior  part  the  Veils  are  very 
ref^ubr  and  equidistant ;  on  the  posterior  pert,  wbioh  is  slightly  concave^  they  beoome 
soLewhat  irregular  and  are  separated  by  broader  itttetsUees  in  vhtoii  ■nmatiMW 
•  flae  line  appears. 

Tlie  body  whorl  is  rather  largp,  its  posterior  part  is  strongly  ventricoee,  the 
anterior  one  suddenly  contracted,  forming  a  long  canal.   The  ornamentation  is  the 
aa  on  the  body  vhovl,  oioept  dut  in  sobm  speoimens  the  longitudinal  ribs 
beoome  Vfnker  while  the  striae  of  growth  are  more  prominent.    The  revolving 
keels  beoome  also  stronger,  particularly  those  on  the  anterior  part  which  are  raised 
.  and  ebsohitely  KMnnloee. 

ApeKoN  not  weU  aeon^  bnt  eppuatly ofal;  imor  Up  nther  Hbkk,  mU  sat 
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off  •galnat  flia  eolomella ;  there  are  leveral  oolnmellar  plaits  whioh  U9t  liovem, 
cot  very  well  seen,  though  there  can  1>e  no  doubt  M  to  tbdc 

AatiTior  canal  rer;  long  and  nanofr. 

Geoltfftdai  oecurrtttat,—' 

Zone  of  Oaneellaria  mnrliniaiux,  Minhu. 

Zone  of  Paraeyatku*  caeruleu$,  Yenangyat. 
RniuHrk9.^TlM  gonerfo  pontioii  of  this  species  is  proved  hj  theosliteilooof  tlw 
eolomellar  plaiti  of  whioh  than  oannot  bo  anj  doubt  tboogh  thay  no  not  rtty  dio« 
tiaotly  seen. 

The  identity  of  the  species  here  described  fritib  Bowerby*!  tpeeleo  k  almost 
oertain  tiiough  the  figure  and  description  he  Rirea  are  rerj  defectire. 

Anions:  tlie  living  species  Faiciolarit  filamentota,  Lam.,  from  Ceylon  seems  to 
be  a  cluse  reUtire,  though  this  speoios  seoms  to  differ  bj  a  larger  sice,  and  the  re* 
Tolving  OKMinentatioB,  whioh  In  the  ftioill  qpadH  ia  not  u  la  the  UtIbs  one, 
amngod  in  pain. 

Genus :  PTRIJLA,  Lamarck. 
The  three  species  here  described  belong  all  totherab*geniia  JCelOOfiM)  Sohuoa., 
and  can  be  easily  distinguished  as  follows  :— 

A.  Body  whorl  with  only  ona  row  of  sfiass  aav  Oo'safaM 

!•  Pjmfo  jNtftUat^  B«ni«  speo. 

B.  Body  uluiil  wttk  two  nm  oC  tgum,  (hm  Mar  ths  antai^  tks  ott«  sUis  As 

ant«rior  ends 
(a)  Spin  low. 

(t)  SpiM  slsvmted. 

8.  PfrmUt  fttwJtbmctpiaU,  spec  nor. 
Vha  ipeollle  iadependenoe  of  the  laak  named  speoies  may  perhaps  be  qneatioaad^ 
as  it  is  quite  possible  that  if  a  larger  number  of  apeciea  could  be  compared, 
»  gradual  passage  between  high  and  low  spired  shell  oould  be  proved.   Tet  the  few 
speoimena  wbkh  I  enmiiied  aio  ao  distiaotly  diridad  into  apeolBuna  with  a  high 

and  low  spire,  that  it  was  nece!;?:\r.v  to  separife  them  undov  •  different  name. 

TfrtUa  {MglongetM)  pteudolyucephala  would  therrfoN  Bepresent  the  extinct 
IGooene  type  of  Pyntte  {MOoagMa)  tap^fMh  Lamaiak,  while  the  bat-aamad 
tpedee  and  Fyrula  {Melon(fem)  jnv<fiMi  ahow  ao  dilEBBanoea  liNM  (he  Uvlng 
^Miea^of  the  same  name. 

Ptrtla.  PCOtLiKA,  Bom.,  spec.,  PI.  XXI,  fiscs  2,  2a. 
FfruU  pagHiua,  BrtTe,  Monogmf b  of  tb*  gwu  PgntU,  f\.  I,  fig*.  1,  la. 

n^'L-V-.    .   75  mm.  (affiiHiaaMlrl. 

Wiaih     .  47  6  » 

The  tbdl  la  of  faiily  largo  >iae,  pytiform  in  ahapa  and  eoaditi  of  aa  ekrated 

tnneted  spire  ami  r.  Inrc^e  nccuminate  bodj  Wliori* 
Bmhtyonio  whorls  not  obaerred. 

tsl 
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Tbiece  are  only  three  spira  whoila  preserved,  but  it  ia  onqaestioDable  tbat  there 
mint hsTB beeD at  kail  fiye  or  six;  the  whorls  ar»  angular  and  father  higb. 

separated  by  a  deep  andulating  suture  ;  the  anterior  part  of  the  svirface  is  almost 
vertical,  the  postocior  amaller  ooe  deeply  canaliculated  by  a  strong  furrow,  which 
running  cIoN  to  tins  mtare  sets  off  a  sort  of  pioado-toel.  The  omamoBtatioa 
OOnatats  of  stronir,  but  short  spines,  lining  the  amhitoa. 

The  body  whorl  is  high  and  large,  anteriorly  aocuminated ;  the  posterior  part 
is  set  o&  by  a  row  of  strong  but  rather  irregahuly  distributed  spioes,  and  deeply 
eaaalifloiatod  by  a  reTolring  tanrow*  Th«M  an  BaaMoai  striia  of  growth,  hot  no 
other  ornamentation  liat  boeo  prcMcrad. 

A|H!rturo  not  observed,  • 

Qeologiaal  ocourrenoe.— 

2t«flMf^.— The  only  speeimaB  wfaioh  has  oomo  ander  ezsminatioa  ia  rathor 

badly  prosprved  hf<ina^  appirt'ntly  oonsiderably  rolli'rl  boforo  int-erment ;  in  addition 
to  the  rolling  a  colony  of  young  OttraeiB  baa  entirely  covered  the  aperture  and  the 
last  part  of  the  body  whorl,  but  notwithstanding  these  drawbaoks  it  ia  easy  to  see 
that  the  specimen  diffen  from  Pt/rala  hucciihalt  and  Pyruli  pieudohnf:ephnla 
by  the  abaenoe  of  a  second  row  of  spines  on  the  anterior  part  of  the  body  whorl. 
Another  distlDetiTS  feature  Is  the  deep  furrow  on  the  posterior  part  of  the  whorls, 
which  sets  off  a  sort  of  keel  along  the  antnte. 

It  seems  not  doubtful  that  the  specimen  under  examination  ia  identieal  with 
Pjfrnla  pugilina,  Burn.,  spec.,  inhabiting  the  Eastern  Seas.  Shape  and  omamenta* 
tion,  but  particularly  the  oanaticulated  pasttarior  part  of  the  whorla  agree  perfectly 
with  this  species,  as  I  have  convina-'d  mysi'If  by  comparison  with  a  specimen  from 
the  Indian  Ooean.  Under  the  name  of  £ynUa pondirota  K.  Martin^  distinguiahes 
a  species  which  seems  to  me  ideotleal  with  Pgruia  pugtitmi,  beeaoie  I  doubt 

whether  the  differences  stated  would  be  sufficient  for  a  specifio  separation. 
Professor  Martin  states  that  the  fossil  species  ia  much  thicker  and  ponderous,  that 
tile  f  oRow  on  the  posterior  part  of  tiie  whorls  is  mnoh  deeper,  and  that  the  regular 

disappe.irance  of  the  spinoj  on  somo  p:>rt  of  tho  wlvirls,  foroi  dilTcrrnces  from  the 
living  species,  which  in  that  author's  opinion  oould  not  be  disregarded.  This  is  of 
ooone  a  laatCer  id  opinion,  but  It  may  be  questioned  whether  theea  dMfafenees  oan 
always  bo  ol).s(Tved,  pirtioularly  when  the  specimens  are  not  absolutely  well  pre- 
aerved.  There  is  no  doubt,  and  the  examination  of  Uvin^  apeoiea*  as  well  aa 
the  etody  of  Reeve'a  figures,  his  eoDirmed  this  view  that  this  eharaeter  of  the 
peripheral  spinos,  vit.,  those  lining  the  ambitus,  is  rathor  ervatio ;  in  some  specimeas 
they  have  almost  entirely  disappeared  on  thr  later  wliorls  and  are  only  visible  on 
the  earlier  ones  {nde  Iteove's  tig.  la),  wUilo  ou  others  they  disappear  on  the  peu- 
uttfanateandrsappear  on  the  body  whod;  in  the  fosril  spieeineiL  hen  dsearibod, 
tiiey  an  absent  only  on  a  small  part  of  the  body  whori,  but  re^pear  again  Intsr 
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OB,  the  fint  Bpine  bring  ntW  w«A,  vUle  tbo  otimi  mpidly  inoww  in  liia  and 

It  may  f  urilier  be  qiiiMti«oed  vhetber  Pyrula  ntadjalengkemHa,  Hari,  does 
■ot  wpra—Qt  tlw  ■mooth  miaty  <if  FfnOm  pVfUina.  Martfaihliiiaelf  dipelk«iBflM 
lliong  similnrity  'if  this  species  with  Pgrula  pugUina,  hut  li»  thinks  that  the 
•tniige  Bccumiatitioa  of  the  aaterior  part,  as  veil  ai  the  different  ornameatatioB 
of  the  eeriier  whorb,  an  anlBflieiit  fer  »  apeeifie  aaywatioB. 

PvKVLa  avoBnuiLA,  laaurek,  PI.  ZZI,  flga.    So,  A,  4a. 

lH.t7.     PyMb  laMlfMlh  Ftr<v.',  M  :>r  i;gr>I>'li  of  Ibo  Gi.nni  Pyrv/a.  p!.  TII,  flff.  21. 

Ibljj,  ,  »         M.»rtiri,  K.wiilie.i  ron  J.Y»,  p.  91,  111.  XIV,        206 -nd 

Unfortunutflv  all  the  speoimens  which  hare  oome  under  examination  are  80 
fll'pimerfad  that  no  aoBBnitB  maaMUMHiiito  eoald  be  aade,  but  the  ahaU  mint 
hate  attained  a  consideEable  aiia  aa  one  of  (he  spedmena  Bwaniei  nol  lew  than 
CB'ft  mm.  in  length. 

'the  shell  was  apporaatlj  pgrrifem  in  sbape^  and  oompoied  of  a  nflMr  low 

tumtsd  spiro  and  a  very  Iar<7e,  conical  hodj  Whorl. 
SnbrjoDio  whorla  not  observed. 

The  spixa  oanrists  of  »bo«t  fonr  angular  whoris  lepenited  hj  a  deep  ondeUfing 
autaio  wbioh  iaenaaa  aiowlj  in  height.  The  aarface  of  the  whorls  is  slightlj 
ooncnve  and  corered  with  numerous,  somewhat  Irregular,  fine  revolTing  keels  i 
the  ambiluN  of  the  whorls  ia  set  with  a  row  of  strong  and  thick  spines  which  are 
not  quite  completel  j  hidden  beneath  the  snooeedlDg  whorl. 

The  body  whorl  is  very  large  and  high,  conical  in  sliape  ami  antr  riorly  strongly 
attenuated.  There  are  two  rows  of  strong  spines;  one  close  towards  the  posterior* 
and  000  ekiee  to  the  anttfior  end  s  the  enrfaee  slopes  gently  from  the  posterior  nw 
t.Twards  tin?  suture  and  more  stt^eply  in  anterior  direction.  The  anterior  [>art  healB 
o  few  revolving  keels,  otherwise  the  surface  see  ma  smooth,  except  for  numerooa 
alriB  of  growth  whieih  parUeularly  appear  on  the  poatmicr  park 

Aperture  not  observed. 

Otolugical  occurrence. — 

Zone  of  Mylilut  nicobaricut,  Singu. 

Stfworftt.— It  is  moat  imfwttmate  timt  all  the  apeoinoBS  t  hate  under 
ezamination  are  so  badly  preserved,  because  it  seems  that  this  species  is  liable  to  a 
great  variation  with  r^ani  to  the  shape  of  the  shell ;  if  I  take  fig.  8  aa  the  type 
then  the  speoimen  fig.  4  wiiiah  anqaesUonably  belongs  to  the  same  species  dilfon 
1^  %  muuh  higher  spire  nod  by  a  smaller  number  of  spines,  there  being  only  six  to 
one  volution.  It  further  appears  from  this  specimen  that  the  peripheral  spines 
on  the  earlier  spire  wliorls  were  developed  in  the  sbaiM  of  thick  longitudinal  ribs, 
wbioh  with  iaoreoaiag  age  gtadaolly  moved  towaids  the  amUtoa. 

It  is  unquestionable  that  the  spf  ■imnus  uudor  examination  are  identical  with 
^ffula  bueepM-t  Lamk.,  which  occurs,  as  Martin  states,  in  the  Indian  Ocean. 


sie 
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CUmlj  rdttsd  to  Pffnda  bueepkulo  ii  Fprula  giga»t  E.  Hiurtto*  vfakik  K  kinraf«r,< 

distinguished  bj  a  number  of  ohanioten,  of  whioh  the  ooaoare  larolTiiig  band  (M 
the  spiro  whorls  teems  to  be  one  of  the  eaaieet  features  to  rect^nise. 

The  spedfio  difference  of  Pgrula  pteudobueephala  seems  to  be  less  certain, 
and  it  was  onlj  with  hesitation  that  I  separated  this  species  from  Pgrula  hucephal-^ 
but  there  seems  to  exist  oortain  constant  features  in  both  spocimcns  of  Pyrula 
pteudofyueephttla  which  rendered  a  speoiflo  separation  advi&abie  ualc&s  a  very  large 
nuurgin  of  Tariatioa  was  allowed.  Hkm  different  Icatnrea  are  the  feUowtng:  the 
aheU  appears  to  be  more  elongated  in  Pyrula  pifudohucfphala  tlinn  in  Pyrula 
taerpie^Ot  'pira  is  more  elevated  and  the  whorls  are  higher  in  the 
fonner  than  hi  the  btter  speeifle;  the  meet  impoctsnt  diffiareBoea  eonairt, 
however,  in  tlio  loDgitudinal  section  of  the  body  whorl ;  in  Pyrula  bueephala 
this  (section  forms  a  shaip  angle  with  a  short  posterior  and  long  anterior  side;  in 
Pfrvla  pteudobucejdkata  this  sect  ion  ttttaa  a  oorre  gently  sloping  iu  posterior  and 
interior  directioD.  It  further  appears  as  if  the  posterior  row  of  spines  WM 
less  tXsaodlj  derehipad  in  Fgruta  pMudobiuepiala  than  in  f^rmlm  bmepkala. 


TTafovtanataly  fba  two  apeo&nana  whioh  htm  eoma  imdar  — "^natii?!!  axa 

TerT  badlj  preserved,  but  they  Btill  »«biWt  a  aolBalait  **™"t  of  nhnniotflra  ta 
allow  of  a  satislaotory  description. 

The  afaell  mvrt  haiw  attained  father  a  large  nse,  heoaaia  ooe  of  the  speeimens 
tnea.'^urus  not  le«  than  107  mm.  in  length.   The  shape  was  apparently  elongated, 
pjhform,  and  tha  ihell  waa  oompoeed  of  a  high,  elevated  apira  and  a  laiga 
hodjwiiorl* 

The  number  of  spiro  whorls  is  not  known,  there  beingf  not  mora  Hian  fbtw 
fnaeCTOd ;  the  whorls  arc  angular,  rather  high  nrsd  their  surfaee  U  steeply  inclined 
towBlda  the  undulating  suture.  The  earlier  whorls  were  set  with  about  eight  to  nine 
thiols  but  short  longitudinal  riba  whieh  gradually  move  towaidi  flie  amhitoaloaTing 
the  po&t«ri(jr  part  of  the  surface  free.  It  is  questionable  whetho^  beiidea  the 
numerous  atri»  of  growth  there  existed  also  a  reTolving  ornamentation. 

The  bod7  whorl  fa  my  Ugh,  etrooglf  aooomiBate  in  anterior  diioetion  and 

let  with  two  rows  of  strong  spines  ;  tbo  posterior  row  appears  to  be  the  weaker  of 
the  two,  and  composed  of  spines  greatly  varying  in  strength.  The  longitudinal 
•eotion  ef  the  body  whoil  ■  lather  a  flat  eurvo.  haTing  its  apex  at  the  posterior 
row  of  sjyines  and  sloping  a  little  steeper  in  posterior  than  in  aDtorior  direction. 
A  number  of  flat  revolving  keels  sepazated  by  linear  interatioet  an  aaen  in  front 
of  the  anterior  row  of  apinao. 

Aperture  not  observed. 

Oeological  occurrence. — 

Zone  of  Mylil»$  nicobaricut^  Sinlio. 
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Bemalrii. — It  was  with  the  greatest  disinclination  that  I  separated  thw  tpwdap 
from  ^gr»la  inMpAoia,  partioululy  oa  I  tUonght  that  tbe  state  of  pnaervation 
WM  not  cufflefcut  aa  to  aUov  of  a  speoiflo  dbttefltion.  In  comparing^,  however,  tho 
two  apecimens  I  examioed  villi  Pyr»/a  du<;«/)Aa/a,  I  found  that  they  both  bad  ft 
ttnoibCT  of  features  in  common  by  which  thej  differed  from  tliat  species.  I  would 
htn^  therefore,  beea  obliged  to  allow  for  a  great  variation  in  Tjfrula  buoephala  or 
to  diatfngoiah  tta  apaeiaN  vadar  aiandnatiaa  hy  a  oair  samab  I  iwalMred  the 

latter  oourse  ;  Pymla  ptewloiitoephiltt  iliiTtirs  therefore  from  Pvruh  hucephala  by  a 
more  elongate  shape,  a  more  derated  spire  oompoa«d  of  higher  whorls,  bat  parti- 
enhwly  by  tha  hmgitadliial  aaotiai  ol  lha  body  wbort  vhioh  ia  npNaaitad  by  a 
owf  e  initcad  of  a  ahaip  angla  aa  ia  IPpndm  lnqiiria. 


FlMntly:  MUMKntJg,  trjm. 

Genua:  ICU&EX,  Liaad. 

Only  two  species  have  oome  nader  examinatioo,  tho  goaario  poailioa  of  eao 
of  which  ilurfT  (r)  trfiihalchfi{ft,  d'Arcliiac  and  Haime,  »penis  even  rery  dnnlitful. 
Both  species  are  so  widely  diSerent  in  their  specific:  characters  that  a  synoptioal 
table  k  aaperflaooa. 

No  living  relative  of  either  Murex  arrakanenii*  or  MwtB  (f)  MditUek^ 
could  be  discovered,  and  it  seems  almost  certain  that  both  rq|inaailt  indiganoiia 
tjfm  winob  an  estinet  among  the  present  hmn  of  tha  lodlan  Ooeaa. 

Uvaix  MMMMXMsiwum,  NoatUog^  PL  ZZ^  fig.  7»  4m. 

IMfc  Jfims  arraisMM'*,  HotiUiK,  Xiooeea  FsiK.  Upp«r  Barak,  Mnb  0tlll|b  Shiv  •(  laib,  tUtt 

Mgk^t .    .  ai*o  urn. 

Widtk   .      .  lS-0  „ 
AplmlugU  .  7tl* 

The  shell  is  of  small  site,  pjriform  in  ahqie  and  ooaaista  of  a  ihort  but  elaratad 
•pire  and  a  high  ventricose  body  whorL 
Embiyonfa)  whorla  not  ohMrred. 

The  spire  congists  of  three  or  four  rounded  whorls,  separated  by  a  deep  undu- 
lating sature^,  whioh  inoreaae  rather  quiokLy  in  height.  Ihe  ornameatatioa  oonsista 
cf  ahort  bat  atMog  hmgltiidfaial  riba  of  wUeh  fhaie  ■eeflt  to  be  ttme  to  one  volation 
which  are  separat<*d  by  ttin^e  varieoa  ia  such  a  way,  that  one  rib  appears  in  the 
interral  between  two  varices ;  the  whole  surfaoe  of  tbe  whofia  waa  apparently 
corand  with  fine  MvolvlBg  llnaa  whioh  aie,  howovar.  ahnoat  won  away  on  tha 
ipedmen  nndemamination. 

The  body  whoil  ia  laige  and  higb,  occupying  about  three-ionrtha  of  the  total 
height ;  its  poileiiair  aod  la  fntrieoM^  anteriorly  It  ii  oontiaalBd*  «adtag  in  a 
ihort  tronoated  oanaL  The  haciaoDtal  aaotioa  ia  dladnetly  triaagukr  on  aoeoont 
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of  ih*  tbfce  Tuloett  and  the  intemedhte  rfba  htm  aliiKHt  antii^  dimppeaml. 

The  last  varii  is  the  strongest  and  sot  with  three  spines,  the  posterior  one  of  which 
is  conaiderabl;  stronger  thaa  the  two  others.  Oa  the  penultiBMta  mtix  thaw 
spines  tan  yuk  slightly  indfeaML  nful*  hardly  any  tnee  of  thflm  is  Twlbto  on  Hie 
preceding  one.  The  whole  surface  Is  oorerad  with  numerous  rouade  I  revolving 
keels  of  raryiag  strength  aepArated  by  linear  interstices.  Two  of  these  k«eU  which 
run  at  about  the  middle  of  the  height  are  perceptibly  stronger  than  the  othen, 
and  they  appear  on  the  varices  as  the  two  anterior  spinoa. 

Tlifi  aperture  ia  moderately  lars^o,  posteriorly  broad,  rounded,  accumioate  in 
anterior  direction.  Outer  lip  very  thi<;k,  sliarp ;  inner  lip  callous,  anteriorly  w«U 
aat  off  from  the  ooIuomUa-s  antokHt  oanal  short,  partly  oorered  by  the  unioa  of 
inner  and  outer  ifp. 

0§ohgt€al  occurrenee.— 

Zone  of  (kmMilmrit  murtMmm,  IfinhiL 

Bemarks.—Murex  balatianus,^  K.  Martin,  seems  to  be  related  to  this  species, 
though  it  apparently  differs  by  a  much  richer  ornamentation,  stronger  apinea  and  a 
JaigevMaal. 

I  tidied  to  duoorer  any  living  or  fceail  relatiTo;  ao  it  aaomaalnuMtoegrtaln  Vbti 
JfHfMP  mnraHiMuU  flepnaenta  an  ortinot  typo. 

]linss(f)  TOKtUknaMm,  d'AroldM)  and  Eiuba,  PL  XZl^llga.  8»  Sa,  9,  tto. 

UN.  JTsN*  tt)Mthi$fl,  d'Arahitc  tnd  Hiima,  Dm.  AOm  to.  It  gm|s  Vok  t$  run,  |.n, 

f\.XXlX.tg  U. 

tM       ■       •         RmiliDK,  M  ia:<'iie  Vmk  VfftT  Bttjoik,  9&ntf  ttftUti  IStf, 

VtL  XXTU,  p.  94,  III.  Vlll,  6. 


RiilM     .      .  n  M. 

wmk    .    .  u  • 

The  shell  is  of  small  sise,  short,  OTato  io  akqw,  oonq^oaod  Of  niatWIiigfc 

ahouldercd  spire  and  a  short  liody  whorl.  , 
Embryonic  whorla  nut  observed. 

Then  are  only  three  spire  whorls  preaarved,  boi  there  nnut  have  been  at  leut 

five.  The  whorls  are  angular,  deeply  canaliculate  at  the  posterior  end,  sloping 
Tertically  in  anterior  direction,  thus  producing  the  oharaoteristio  sbapo  d  the 
spire ;  tho  vlioria  busnaaa  mtlier  qnieUy  in  hdght  snd  aie  aepuated  by  s  aharp 
Bulur.'.  Tlie  ornamentation  consists  oP  atron;^  lonafitudinal  ribs  of  which  thero 
may  be  about  nine  to  one  volution  separated  by  broad  oonoaTe  intenticee ;  the 
riba  an  aoowwlMt  olnib'oliapod,  being  mnoli  tUoker  at  the  posterior  than  at  the 
anterior  end. 

The  body  whod  ia  ahofk,  oeonpylng  apparently  less  than  hilf  the  total  hoight, 
TentrieoM  and  antarialj  eomtnetedj  the  ornamentation  is  the  same  as  on  the 
•pire  whorls,  only  that  the  rlla  baoone  Umgec)  ft  hm  iaduHnat  iwnJwfag 
Tiaible  on  the  anterior  end. 
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Aperture  not  obaavTCd  i  ttitniar  ma$l  •ppMantty  ahavk 

CMogical  occttrrenee. — 

Zone  of  Fivraeyathut  eaeruleut,  Yeoangyat. 
SmturUj—Hbib  ganwio  poiitfcm  of  tbb  genu  b  aomawlial  dini1itfii]«  «MMiiider- 

injf  that  no  features  are  expressed  which  would  stnmp  it  iin(jat>stinnably  as  b«long- 
ing  to  Um  geoiu  Murex,  but  a*  do  other  specimeas  have  come  under  examioatioa 
in  additiati  to  the  OM  dewjribed  in  my  prorioas  memdir,  I  have  no  raUil  neMont 
on  which  to  change  the  generic  nAme. 

The  characters  as  abore  described  agree  very  well  with  d'Arohiao'a  Umrta 
fehikatekeffi,  and  the  probability  that  the  species  here  described  n  ideatiad  wtth 
that  one  is  very  great,'  though  to  mln  U  a  oertaintj  a  eomiwiaoii  wkh  Umui, 
d'Aiohiao  and  Batme'a  tf]ft  mmld  ba  naoMMry. 


Family:  rOLL'TID.S,  Gray. 
Qanna*.  lf\RQLN£LLA,  Lamarck.  . 
UiMOuauLA.  {QuMMUbk)  wcmxn^  Besre,  71.  ZZI,  tg,  10«  4M)u 

HEAsrancENTs. 

Hdgbt  .  9  mm. 
Width  .  »6  „ 
Apieml  »Jaf^\f  .    not  moamnd. 

Ilia  ihflll  ia  of  tmall  sixe,  oval  in  shapes  oompoaad  of  a  low  spire  and  a  large 
iidlalBd  liady  wborl 

Hia  spire  whorls,  of  which  there  may  be  three  or  four,  are  low  and  increase 
slowly  in  height ;  they  are  ill-obierrable,  by  being  appacently  oorered  with  a  fine 
coating  of  enamd. 

The  body  wborl  is  Urge,  rentriooae,  anteriorly  tnuwaM,  oomq^ying  abooft 
four-fifths  of  the  total  height,  has  a  perfectly  smooth  surfaoe. 

Aperture  elongate  hut  rather  narrow,  o\iter  lip  thin,  rounded  and  well  set  o£f 
fiom  flia  ofbar  part  of  the  sur&oe.  The  oolumella  bears  fire  equidistant,  strong 
oblique  plaits,  tho  most  anterior  of  wiiioh  lines  the  anterior  oaaaL  AnterUt  oanal 
about  bnt  broad,  posterior  canal  siit-iike. 

Qtciogioal  MffurrMM. — 

Zone  of  Area  iheobaldi,  Kama. 

Bemarkti — ^Tbe  species  bears  a  great  similarity  to  Marginella  dyiit  K.  Martin, 
wifli  wUeb  it  appeaia  to  agtea  perfeotty  In  tegard  to  the  shape ;  Oie  only  diffBrense 
between  the  two  species  concerns  the  strength  of  the  coUumellar  plaits;  counting 
in  anteco-posterior  diteotion,  in  J£argi$teUa  (Oiabella)  tenpU  the  plaits  ace  all 
of  fhe  aune  afamigfli  aacBept  No.  4,  wbiob  ia  ahortaribManyof  tiieotiMn.  In 
JfbfftMlIe  diiU  on  the  other  band  the  pInUa  fuseaaa  f^golariy  in  liab  in  aataio- 
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posterior  direction,  and  none  «f  them  ■eon*  to  nttoiu  ibe  jiie  MobMmdln 
MorffineUa  {Glabella)  $eripki, 

'  HATiiig  compared  thia  apetiea  vith  the  liring  Marginella  ( 6 kifi«l/a)  teripla 
I  fail  to  fUaaoTor  nj  differenoes,  the  shape  and  the  numher  of  plaits  being  osutly 
tlie  same ;  unfortunately  I  nm  xinaWe  to  say  whether  the  outer  lip  was  crenu- 
hited  within,  as  in  the  living  species,  or  smooth,  because,  except  a  very  small  part 
at  the  paiteiior  and  iMaffioimt  to  deoide  the  qvMtiim,  ttw  whole  cf  the  outer  lip 
ii  broken  off< 


Qenuft :  VGLVABIA*  Lamardc 
ToiiTABiA  BimmnoA,  Nootling,  PL  ZZI»  fig.  11, 

Td.  XXni,  1. «,  fl.  Till,      h  7a,  f^t*' 

MBiMllllWia. 

Htight  .      .  .ll-tnm. 
Width    .  .  h-0  » 

Thn  shell  is  of  small  sizp,  cylindrical  in  shape,  composed  of  a  very  Rliort, 
perfectly  concealed  spire  and  a  long  body  whorl.  As  the  spire  U  perfectly  hidden 
bj  the  body  whorU  nothing  oaa  be  nid  aboat  the  spire  wbwls. 

The  body  whorl  is  elongate,  suhcj-lindrical  in  fliapo,  posteriorly  accuroiuate, 
anteriorly  truncated.  The  ornamentation  consists  of  numerous  sharply  engraved 
feTolring  furrows,  whidi  am  eepanvted  bj  flat  intentioee  of  ebont  twioe  the 
breadth  of  the  separating  farrows;  floe  longitadinal,  equidistant  strise,  whidi  are 
only  visible  in  the  farrows,  produce  a  very  delicate  lattice  work.  A  few  coarse 
striffi  of  growth  Tisiblo  at  irregular  intervals ;  aperture  Tery  long  and  narrow ; 
outer  lip  thick  hut  sharp ;  inner  lip  slightly  callous  towards  tbepceterioc  end  j  four 
ItrODg  columcllnr  pltiits ;  anterior  osnal  short,  bro&d. 

Geological  occurrence, — 

Zone  of  CeMelferie  wtaHW^ma,  ICubn. 

Semarl-ii. — No  other  specimens  have  been  found  and  the  specimen  hcM 
dcecrihed  is  the  name  as  mentioned  in  my  previous  memoir.  I  formetly  mentioned 
that  FthaHa  btmanka  might  perhaps  be  eompared  with  Foleorie  mttUitinffuIata, 
Sandborger,  though  I  stated  at  onoo  that  both  species  are  different.  I  think  that 
Folvaria  ae»tiu»eula,  Sow.,  from  the  Paris  Eocene  is  a  sttU  neeier  relatiTe,  though 
enlj  an  aotual  comparieou  oould  settle  flie  question  of  rdationshlp. 

As  I  failed  to  discover  any  liTing  relative«>  Voltaria  birmanica  apparently 
represents  a  iy|)0  which  is  extinct  among  the  present  fauna  of  tlic  Indi  ni  Ocean, 
but  which  most  probably  has  its  relatives  among  the  fauna  of  the  Eoccuc  of  Paris. 
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Gaum  i  TOLUTA.  linn^ 

Only  two  spooiM  lum  oome  ander  OTiintmtiim  wbldh  cm  be  dntmgnblieil  m 

foUowa :  — 

A.  Bodj  wbDil  Knr,  wt  with  »  row  oC  atnog  qjiiiM  <n  itilMt  fKt, 

1.  Valuta  rimgriu,  apec  dot. 

B,  Bodjr  whorl  liigh,  net  with  ahort.  Kpiue*  all  omiU  kngth. 

2.  VtluUtdtmlala,  Sowerbjr. 

I  ban  not  iMm  able  to  dtioorer  any  living  nlatlTM  of  both  spciea  and 
it  MOms  certain  that  both  ropri'Si--nt  tvfies  which  are  at  present  extiii(>t.  atnoti^  the 
fauna  of  the  Indiaa  Ocean.  No  foaaU  relative  of  Foi»(a  ringent  could  be  ttaoed, 
but  then  ia  a  great  probability  that  VaMa  <lMrfaf#  baa  a  wy  near  relatlre  bi, 
ViMm  MsproMb  Lamaiok,  of  the  Paiia  Sooene. 

YountJL  uraraBt  apae.  nor.,  PI.  XXI,  flga.  12,  e-A,  !& 

UBI.  aiiiwliw  ftMlltaf>  MIoMM  ttm.  ITpfw  Buam,  Mam.  Qmhg,  8n«v  af  "UIm, 

T«L  IXVII.    H  VL  T.  If.  U. 

Maiamuann. 
I  n 

Width    .    .  SO  •  la  , 

Ihe  then  it  oC  mall  tlse,  pyriform,  and  oompooed  of  a  loir  but  abrated  apiie 

and  a  high  anteriorly  accuminati!  body  whorL 
£mbryonio  wborls  not  obaerved. 

The  apire  ooaaisli  of  about  4  to  S  slightly  Toaadfld,  almost  flat  wboris,  which 

incrftaa-T  ra'U  r  quifkH- in  height  and  ara  separated  by  a  drop  suture.  Tho  earlier 
whorls  seem  to  be  perfectly  smooth ;  gradually  some  faint  ioagitudioal  ribs  begin 
to  appear,  whieh  aloiriy  lacfaaaiiig  la  otiength  again  die  ont  on  the  penultimate 
wkori;  these  rib«  are  Rmnded,  nther  thick  and  separated  by  broad  interstices. 
Snon  after  the  first  ribs  have  appeared,  the  surface  of  the  whorls  ia  ooreied  irith 
numerous  fine  revolriog  lines,  varying  somnwhat  in  strength. 

Tiie  body  whorl  is  Tory  large,  oocupying  more  than  two-thirds  of  the  wbda 
hoip^ht,  ventricose  at  its  posterior,  accuminate  at  its  antorior  end.  On  its  older  part 
the  longitudinal  ribs  are  still  viaible,  though  they  are  very  faint  and  soon  disappear 
entirely,  and  their  plane  is  ooonpied  by  short  ipliieB,  wUdk  UuMgh  not  appearing 

earlier  than  the  last  half  of  the  whorl,  quickly  altnin  oonssdorablo  ?trcni;'!i  ;  these 
spines  mark  a  sort  of  indistinct  keel,  behind  which  the  surface  slopes  gently 
towards  the  satnre^  becoming  slightly  concave  at  the  same  time.  The  whole 
surface  is  covered  with  fine,  rounded,  revolving  lines,  varying,  however,  somewhat 
in  strength ;  these  are  separated  by  interstices  in  which  now  and  thai  a  finer  line 
appears.  • 

ApaEtoKB  not  obserred. 

tit 
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Oeologi^al  oeeurrenee.— 

Zone  of  Cancellaria  mariiniama,  VMtn. 

jtiwwrfl  Tn  ay  Itrevious  momoir  I  considered  this  species  as  identical  with 
Slrom'iu*  nodo»tu,  Sow.,  though  I  confess  on  the  strength  of  the  rery  ill-preserved 
■peoimenM  represented  by  fig.  11.  ilariag  since  obtained  a  better-preswred 
tfntfymm  the  former  detaminaiion  nmst  be  oonaidered  as  erroneoaa.  As  thia 
specimon,  though  not  particularly  well  preserved  either,  exhibits  no  trace  of  an 
expanding  outer  lip,  it  cannot  belong  to  the  genus  Strombtu,  and  the  probabUity 
tl»ttt>^iNMnto«  roMaiagrwt.tho«^t1ie«liinot0n<)rtiwft  not 
been  obarrred. 

Valuta  riHgetu  differs  from  Volutn  dentata  by  the  oomparatively  shorter  body 
vhorl,  bat  particularly  by  the  strong  spines  appeariiig  od  the  latter  lialf  of  the  body 
irhorl. 

There  ezuts  no  doubt  a  sort  of  general  likeiwvs  betwoea  FoUta  riwgeiu  and 
Strombut  nodotua,  8ow..  as  depicted  by  Homn.  d'Ardiiie  nid  Bdmob  boi  I  KCrain 
ftm,  fnxther  oomments  until  I  bare  bid  u  opportoaUif  (tfesMuiaing  ACfroMlw 
nodTiu*  as  understood  by  these  authors. 

Voluta  ringetu  has  no  living  relative,  nor  could  I  discover  any  fossil  species  to 
whidiit  ndgUbteompond;  tt  prolwWy  Mpwoita  aa  aaoiaik  wUoh  ia  noir 
biHdoL 


YatUTA  SBHTATA.  J.  do  Carle  Sowerby,  PL  XXI,  figs.  14»  a-d,  16, 0'b;  PI.  XXII, 

figs.  1,  la,  S,  2a.  8,  8a. 

mfr  faMa  AmM*.  .1.  i*  Ctrtt  8o*«rb;.  TnnmA.  OmIos-  Sue.  of  Iniadww  lad  Mr,  Vol.  V,  pi.  XI VI. 

IM.     H        w     I'ARbiu  Mid  B«l»»,  Ptwr.  dn  Anim.  ftu.  da  gnif*  mmmiL  d«  riadt,pw  9H, 

pL  XZXII,  tsi.  S;  Sa :  pi  XXXIII,  («.  11. 
Vm.     n       •     ll>irth»  Miiaiiii  Wm,  Uyyw  Btmt,  Htm  Mtg-  9mtU  IisMfcMM,T«l. 
-  ZZni.  f»»,  fp.    la.  %  10. 

MSAStntKMBITS. 

Bfi^t    .      .      .97  ma. 

Apigkl  u^le      .       .  SCI* 

The  shell  in  of  smalt  size,  pyrifor-n  in  shape  and  OOOipOlod  (rf  a  abort  olOTOtod 
spire  and  a  high  anteriorly  attenuated  body  whorl. 
Enbryooio  whorio  not  ohMrved. 

The  Rpirn  is  composed  of  about  fivi?  whorls  which  fire  rounded  at  first,  but  after- 
wards become  angular  and  slightly  concave  at  the  posterior  part.  The  whorls  are 
bur*  ineraoaiog  only  alowly  in  be^t  md  we  Kpaimted  by  a  abazp  iotara.  Tba 
flwawaalrtion  oonifata  of  diort  opbieo  npHHOtbig  t  be  poitwior  ead  of  kBgitudiaal 
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rihs,  followin:;  at  equal  intervals  and  lining  an  indistiDOt  rovoMog  keel  whioh 
separates  the  f  osterior.  sligbtljr  concare  portioa  of  (lie  aiulMe  from  the  anterior 


The  body  whorl  is  very  high  oooupyinj  about  three-fourths  of  the  total  height;  tlie 
posterior  end  is  broad»nd  Teatriooae,  the  anteriorend  acH  iutiinat*.  The  ornaments, 
tioik  litte  aime  ai  on  the  aphe  whorls,  only  that  it  is  distinctly  seen  that  the  short 
apbiaa  lepresent  the  posterior  end  of  longitudinal,  rather ihai^  but  ihort  libe,  whlob 
become  perfectly  effaool  on  the  anterior  half  of  the  surface  and  are  sometimes 
evea  still  shorter,  parlicularlj  towards  the  apertard.  Tha  whole  surface,  except  the 
oooeatre  poeterior  pailb  b  ttnnA  wffli  ebaiplf  ongraved  lerbtTing  llnea  eepaiated 
bj  flat  interstices  of  varying  breadth.  Towards  tho  anfriri  ir  en  i  the  lines  tam 
into  narrow,  but  deep  furrows  and  the  iatetstioes  into  raised  keels  of  Taiyiof 


The  aperture  is  lonsj  ami  njirrow ;  tbc  outer  lip  rather  thick,  rounded  and 
•omewbat  reflected.  The  columella  ia  set  with  fire  strong  apinl  plaits,  whioh  are, 
liowwcr,  oalj  Tfaibb  vban  a  part  vt  tbe  laat  wborl  b  natoved  aa  riiey  apparently 
do  not  attend  ligbtnp  to  tha  end  of  tha  iqpartanib  Anftedov  canal  aboii  bat 
blOad. 

Gtologieol  oeeurrence. — 

SiiBA  ti  CMMliarfa  tmetkiimut,  Hinbii. 
Sone  of  PonMyafAM  MwmlMM^  TonangTtt 

Memarka. — There  seems  to  be  no  doubt  that  the  specimens  here  desoribed  an 
identical  with  FottUa  dttUatOt  Sofferbj*  tbe  abape  and  omamontatHMi  agMeiag 

perfectly. 

V^mtadeniata  varies  a  great  deal  during  the  difllarant  atagee  of  gnwtt,  and 

yoongones  having  the  whole  surface  of  the  body  whorl  covered  with  longitudinal 
ribs»  whioh  are  intersected  by  sharply  engraved  revolving  lines,  differ  oonsiderably 
tnoL  fnU  grown  enes,  in  which  tbe  longitodinri  ilba  are  ao  nnob  ledooad  that 
only  ihoft  spines  remain. 

For  this  renson  I  considered  in  my  prerlooa  meanoir  Voluta  eytkara,  d'Aichiao 
iad  Haims  aa  ideatioal  wtth  Fofala  d«itata.  Sow.,  bat  baring  again  eiaaifiMd  tba 
tgaiMgiTen  by  those  authors  my  former  view  seems  not  quite  founded.  It 
appeantotaeratbor  doubtful  whether  fig.  4  und  fig.  5  of  Folut-t  eythara  really 
repreaeat  the  lame  species,  fig.  4  having  apparently  a  much  higher  spire  and  a 
amanar  nauber  of  ribs  and  spinee ;  whether  tUa  apeoimen  represents  really  the 
same  spei'ies  a.^  that  of  fiir.  5  will  perhaps  never  be  decided,  because  fig.  4  Is  ap- 
parently a  cast  in  a  poor  state  of  preservation,  for  the  same  reason  it  will  be 
tanpoNible  to  nj  whether  it  ia  Mantlnal  or  notwlth  Fefafa  dIaiiMa  whiob  i^peaia 
BUquestionably  difTerent  from  Valuta  cyihara  as  represented  by  fig.  6. 

I  have  not  been  able  to  discover  any  living  relative  among  the  fauna  of  the 
Indian  OoMnt  «od  it  appeaia  oertabi  Aat  VtMu  daalafa  ropmenta  an  aztinet  type 
which  baa  pndiaUy  aoma  ndatiaaddp  wiflt  FWato  dMato*  Ibaih^  flnm  the  Paiia 
Booene. 
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Fanny:  OZinii^  d*Otb!gnj. 

Genus :  OLIVA,  Brugi6re. 
Ouri.  (SmPHXHTA)  muriru»  Dadoit  PI.  ZXI^  flgi.  4.      6, 5a. 

1868.    O'lVa  n/kfa,  Dncloi,  IU*t«,  MnnnKrapk  of  t)i«  icenu  Oliva,  pL  XX,  flg.  £0. 

IfiSS.    0<iM  df'««(/aMW«,  Kottlinv,  Miocene  Fom.  Uppr  Bnrmt,  M.io.  Ocalof.  Samjr  •rialJa,  18Mi 

Tot.  XXTII,  p.  38,  pi.  IX,  igt.  1,  la,  U,  U. 
UB7.  OMw  fVbto,  fit.  ^^MflrfM^  K.  Mania.  rmiliMi  wa  J«n. M. 


MulDBIICflRI. 
BO^.      .  nmm, 

muh  .    .  •  . 

Hie  shell  is  of  smill  size,  Fub-cTlindrloal  in  thape  md oompoaeil  of  »  short  bat. 
elevated  spire  and  a  rer;  high  body  whorl. 
Embryonic  whorls  not  obaerred. 

The  spire  which  occupies  le^s  than  one-foioiili  of  tba  total  height  is  eompoaed 
of  ahout  four  to  five  flnt  wliorls,  which  arc  separated  by  a  doeply  irtfisod  snhire. 
The  vhorls  increase  rather  quickly  in  height  and  are  perfectly  smooth,  apparently 
cofared  witli  a  ahblog  epidermia. 

The  body  whorl  i«  very  high  and  onnupies  at  least  thrro-fonrths  of  the  tutal 
height;  it  ia  »ab<cylindrical  in  shape,  anteriorly  truncated,  slightly  aocuminate 
in  pavtariof  direstiaii.  Tha  antfiaoa  ta  unoodi  noapt  for  aomafoaa  loogitndiiial  itrna 
of  growth,  which  are  not  Tiaibla  at  tha  aatarior  and,  wham  iluj  anooTwad  hy.the 
enamelled  Bpiial  band. 

Apertnn  rather  large  and  wide,  elongnto ;  broad  at  the  anterior,  accuminate  at 
the  posterior  end ;  outer  lip  sharp  and  tlii  k  ;  oolumoUa  set  with  fire  strong  spiral 
plaits,  the  last  of  wliioh  moot<i  the  sipiral  banl  at.n  very  aharp  angle;  enamelled 
spiral  band  rather  broad,  anterior  canal  short,  but  broad. 
OtohfiaU  eevHtTMM;— 

Zone  of  Mytilui  nioobaricut,  Singo. 
Sone  of  ParaeyalikiMeaerii/«tiff»  Temaiigyat. 
Zone  of  OameMmia  msrf  jiiiaaa.  If  inha. 
Z^ne  of  Area  iheobaldi,  Kama. 
Zouo  of  Farallelipipedum  prototorluo»W»f'K»mM, 
Zone  of  Arioia  hitmer<uat  Thayetmyo. 
JIrai«ri*.—E.  Ifaitin  has  ainoa  laoogniaed  that  Otiva  djoedfooarim  cannot  be 
considered  anything  dso  but  a  variety  of  Oliva  rufula,  Ducloa,  a  view  in  which  I 
perfectly  agree  With  him.   As  the  apeoimena  examined  agree  so  closely  with  Hiat 
■paoee  I  prefeiied  to  ocBuIdv  tiiam  ai  ideatitail,  not  as  Tarielies  only. 
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Genu:  AUGILLABIA,  Lunarok. 
AMoaaoMk  ov.  Tnvnwi,  Sowerby,  n,  ZXII,  %  8^ 

Uai.       •        »      CliHitat  ItHiliwiwJan.i.ir.iiLlXifrin- 
llunnniBini. 

I/tnirth     .      38  IDS. 
Widtb  14«  a 

Tho  fev  apeolmeas  wliiob  have  come  under  examiaatioa  are  in  suoh  a  poor 
•t&te  of  preaerration  that  their  apecifio  features  oould  not  be  made  out  in  a  satis* 
factor  J  manner.  The  shell  appears  to  be  of  medium  ma,  orately  elongated  in 
shape,  cunsi!<tii>g  of  a  high  accuminate  spire  and  a  large  angular  body  vhorL 

The  spire  cousists  of  about  four  to  five  an2;ulir  whorh  which  rapidly  increase 
in  height ;  the  suture  is  ill-seen  as  it  is  cuvcred  with  a  callous  deposit,  which  also 
extends  over  the  whovla.  Hie  body  wberl  la  \ug9,       Mnoewfaat  angular  by  an 

indistinct  keel  from  wliich  the  posterior  part  of  the  surface  slopes  tronenilly  towards 
the  suture,  while  the  anterior  part  is  almost  vertical.   TJieie  is  uo  ornamentatioa 
except  numerou*  atxiie  of  giowtli. 
Aperture  not  o1>serred. 

Qeoloyical  occurrence. — 

Zone  of  J'holat  orientali*,  Tliayetmyo. 

Eooe  of  ArMa  Mmtroiu,  Thayetmjtt. 

Zone  of  Cylhcrea  erycina,  Trome 
Btmark».—1h»  speoimeos  are  too  ill-preserred  to  allow  for  a  more  detai^ 
eompafiaon;  their  gaaaral  ahaye  is  tfaataaie  as  JmeStlai^  .Mf;««d«^  bat  «•  the 
oharacti  r  of  the  apertoia  ooold  iiot  be  obiarved,  the  detecmiQak(m  mi^  ba  aoina* 
what  doubtfuL 

4m  8icncai:  TOXIOLOSSA,  IlraashaL 
Zkn%:  ejmELLAEUD^  Adama. 
Genoa:  OANCBLLARIA,  Xanank. 

On  the  following  pages  five  species  have  been  dsscribed  wbloh,  with  regaid  to 

(ibape  and  ornamentation,  arc  so  widely  different  from  eaoh  other,  that  the  on^ 
feature  which  they  bare  had  in  common  ia  a  number  of  oolomellar  plaits  ranging 
from  one  to  three. 

Under  these  ciroumstanccs,  it  appears  somewhat  doubtful  wiiethcr  tho  (generic 
]iosition  of  at  least  two,  Oancellaria  neaeiilulella  and  Cancel'arin  ma'^tiniana,  ia 
correct.  The  aperture  of  the  former  spooics  has  not  been  observed  at  all,  its  generic 
position  baa  only  been  detennined  f fom  its  great  aimiiaiUy  with  QametOarim  solii- 
/ri/a.  Link.  TTnilep  ordinary  circuriistnrices,  the  n^eneral  appeanaoe  ot  the  abdl 
would  have  led  to  its  clas«iGcalioo  among  tho  gcnu»  Tritmu 
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A  gimilar,  and  perhaps  still  greater  doubt,  prevails  with  regard  to  Caneetlari'a 
martiniana,  the  general  appearanoe  of  this  apeoles  is  that  of  a  Baaella,  yet  it  oaa- 
not  baloog  to  ttuiit  gaous  owing  to  the  irregaiarity  of  the  rarioes ;  this  feature  would 
speak  more  in  favour  of  Triton,  yet  the  difference  of  shape,  and  the  columellnr 
pUdt  trbioh,  though  weak,  ia  distiaotly  visible,  prove  that  it  ciimot  be  included 
anoiig  ttet  genu.  I  toiitotoii  fw  a  lung  time  wlwHier  laboald  not  dew»iba  ft 

under  a  new  generic  name,  yet  there  wero  no  particularly  distinctive  feature*  to 
justify  this,  and  as  mott  of  ita  characteri  agreed  with  those  of  CaneeUarkif  I  in* 
cindBd  it  among  Chat  geuos. 

No  Aonbt  can  exist  with  rc^nrd  to  iho  generic  position  of  tbe  oUmv  thiea 
ipeeieib  ^  ohanotors  of  whiub  are  certainly  tboae  ot  ConeeUoria. 

The  flfe  ^eaiei  eaa  be  distingntshed  as  fallowa ;— 

A.  flhtndgi»ti««. 

B.  BMIihMi. 

(1$  Sttlfcoawifhrat  lotiK^tU'linnl  ribs. 

A>  GamtlUria  inomata,  apes.  DOT* 
(»)  8BibMin«h1ai«Ha«Nl  Aa. 
(m)  With  rerolvio^  kwU 

a  Aperlnre  large  and  wide. 
S.  CjHetlUri*  ptnJoeantltht^  ipM,  mgr. 
Ajxrtnrt  •mall,  nttrieUd. 
«.  Oatmtkria  ioMumi,  d'AnAiw  nd  Homa. 
(II)  Without  revolviog  keelt. 

b.  CMtetlhrut  martiniana,  cpe&  no  v. 

The  idationship  of  Uwae  Ave  apeona  n  a«  varied  as  fbeir  apecifio  featiife.  Kome 

has  any  liring  relative  among  the  fauna  of  the  Indian  Ocean,  and  all  of  them  mogt 
be  oonsidfTi^d  as  extinct  t^f^s,  jei  oa9  si^eoiea,  Cancelliiria  pneuJocancrllafii, 
closely  related  to  Caneeliai-ia  eancellata,  Lmk.,  from  the  M.editerraae  ui,  tliat  it  is 
alBoet  impoMiUe  to  dittingoiah  it  from  tkSi  epaaise. 

0(  the  remaining  four  species  Oanedlaria  neavolutella  is  very  closely  related 
to  OmM^laria  mlutella  of  the  Faris  Eooene,  while  no  fossil  relatives  oould  be 
dilooveied  of  OonedMa  Aiefncta,  OamedhfUt  ia/tUbni,  and  GMieelleHa  mafik^- 

loiia;  though  not  so  certain  with  res^ard  to  tha  former  two,  it  is  almost  absolutely 
oeitaia  that  Cattcelloria  martiHiana  refNMOti  an  indigeoooa  typ^  tbe  nearest 
i«letiT«e  of  vhleh  mait  bare  axbtcd  in  ttw  oUar  bdiu  Vortiuiai. 

a 

Oa«oiatia.aBU  natarnxVLk,  apee.  nor,,  PI.  ZZII,  flga  9>      9, 8a. 

MEJiat'ouistiTS. 

Baigkt      .  m  Bn.(iMaa|lata). 
WWUi  tr%  a 

Apml  wiflo  il5' 

The  shell  is  ratlm  delicate,  of  small  sua  011I7,  eloogately  ovate,  composed  of 
an  ale?ated  spire  aad  a  abort  bedf  wbort. 
Suibtjonio  vboda  not  obaerrads 
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The  spire  is  composed  of  at  least  seven  rounded  whorls,  slowly  increasing  in 
height  and  separated  by  a  deep  suture.  The  earlier  whorla  were  probably  smooth, 
•nd  dertttnte  of  oraameatation;  on  the  laiw  vfaoiltilie  oaumeDtetioii  oooaMi  of 
fine  lonsritudinal  equidistant  ribs  whifh  £;radually  increase  in  strength;  ribs  iitit| 
intersticee  are  croased  by  numerous  very  regular  and  sharply  eagrayed  nrolTing 
Boeawlikli  am  wpantod  by  father  1»n»d  flat  banda.  The  TtiioBe  are  rather  low 
and  there  are  about  three  to  one  volution.  The  body  whorl  is  comparatiTely 
short  inflated ;  the  ornamentation  is  the  same  as  on  the  apire  whorls,  only  that  the 
flat  bands  betwaaa  flia  tavolriiigliBaaaiB  wfaedinto  low  flat  keels  towards  its 
aoleiuw  and,  wUlaflia  loogft«idiiial  dbi  die  ouk 

Apertun-  and  anterior  canal  not  obaeVfad* 

Ctilog^cttl  oecttrrenee. — 

Zone  of  Area  tMbMl,  Kama. 

Remark*.— "Vhx^  spi-oiee  bean  some  similarity  to  Triton  ligatum  as  regards 
the  shape  of  the  shell,  having  the  same  elongated  shape,  the  high  spire  and  the 
seemingly  short  body  whorL  It  la,  bowwer,  easily  distinguished  by  its  different 
ornamentation  ;  in  TrUon  ligaUm  the  loai^todiiial  ribs  are  crossed  by  nvoMag 
keels,  in  Caitof^tefiia  »9amluUtl»  tiuf  aio  anased  by  ihaipily  ai^BKrad^  tcij 
r^ular  lines. 

Ihoogb  tba  geaerio  position  of  this  speoies  is  not  quite  biyood  any  doaM»  fha 
spiral  plaits  of  the  oolumella  not  havinsf  been  observed,  the  slmpp  of  the  shell  and 
the  character  of  ornamentation  agree  so  well  with  Canccllaria coluteUa^ltmic  ^  fiom 
tbeEoeene  of  Faria,fliat  ftMemadiOonUta  diNOTO  any  diffsaei^  Aa,  bow^ 
ever,  the  characters  of  flia  tgrntm  an  not  koowa,  I  thoQgbt  it  batt«  to  diitb- 
guish  it  under  a  new  name. 

Oaneatarim  iMaMlaMIa  baa  no  U^a^  idatifaa  in  tiw  ilHnia  of  tba  Indian 
OoMm*  and  It  leimanti  a  type  wliUb  baa  abMw  died  out. 


Omonutnu  uohtaca,  apao,  nor.,  f  i  ZXI^  %.  0. 

Wida      .  M  . 
AiMaqjb  HP 

The  shell  ia  of  small  si  7^,  rather  globose,  ovaCa  itt  ab^  and  """"jurA  of  a  low 
though  elevati^  apiie  and  a  large  body  whorL 
Xmbryonlo  wboda  not  obiemd. 

The  spire  oouiala  of  4  to  6  dlgbtty  inflated  wbada  which  gradually  increase 
in  hei!;ht  and  are  sepainted  by  a  deep  suture.  It  appears  that  the  earlier  whorls 
were  smooth,  but  the  later  whorls  are  eoTered  with  about  10  to  12  fine,  slightly 
pliooae  rerolnng  keels  of  equal  strength,  separated  by  fine,  linear  intentioea> 

Tlic  body  wborl  is  ratlier  lnri,'o,  Rtronely  inflated  and  exhibits  the  same  oma- 
Boentation  as  observed  ou  the  spire  whorls,  only  that  the  keels  become  a  little 

Sa 
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cboDgv^  the  intowUeM  ft  UM*  tawdnb  lAUe  Ime  and  then  a  fise  iiUfom  kaal 

k  interpolated  between  two  stronger  ones  ;  hmien  the  revolring  keels  there  are 
Bnineroiia,  MmetimM  «oarMk  ■omekimn  finer  itrise  of  growth,  which  Msnme  the 
oharttoter  of  longitudinal  rilM. 

Apvfenre  rather  large,  olongately  o-ral,  but  unfortunately  damaged  ;  outer  lip 
not  obserred,  but  probably  thick,  intemaUy  set  with  numerous  sharp  revolfing 
plications  ColumoUa  set  with  three  oblique  spiral  plaits,  the  most  poilwbv  «l 
wbkihtettaitiaBeNl. 

Oeologieal  oecnrrenee.— 

Zone  of  Area  Ikeobaldi,  Kama. 

BNNflfte-^oainilir  •pwnoi  hai  UA«rio  bam  denrfbed  dHhm  Cram  W«ifttiB 
lodi*  «  Javm  ud  BoiDBtn. 

CaNOBLLABIA  PSECOOCANCKLIATA,  SpeO,  DOT.,  PI.  XXII,  fig.  10,  fl-O. 
▼«|.  XXVII.  y  »b  fL  IX.«ai.&ai. 

BMihl      .  IMaa. 
WiMi      .  m  . 

ApM  >agl«  611'° 

The  shell  is  of  small  daa,  orate  globose  in  shap«  woA  oompowd  of  a  lowt  bill 
elerated  spire  and  a  Urge  Teatiiooae  body  wh(»1. 
SnAiyniio  whorls  not  obiaVfwd* 

Only  two  spire  whorls  are  preserrod  which  are  strongly  inflated,  separated  by 
%  deep  suture  and  rather  ^uiokly  increase  in  height.  The  onaamentatioo  oonsista 
of  about  It  to  18  itMHig  ioandad»  kiagitadbal  liba  aqpoialad  by  braad  eo«eaw 

interstices;  the  ribsare  slightly  oblique  and  accuminate  at  both  ends;  rilia  and  inter- 
atices  ate  eoreted  with  numerooa,  closely  set,  rerolving  keels  separated  by  iioeac 
intenlieea;  tlie  keek  ara  ot  Mhrant  atoengtb  md  imally  •  iaea  one  ooemt 
between  two  stronger  ones.  Vt"it]i  a  strong  ma^ifying  Ian*  •  TOJ  flue  loiagitniBial 
pUcatioa  is  aeen  in  the  interstices  of  the  leToWing  ribs. 

The  body  wboil  is  large,  inflitwl*  aonewbaA  attenvated  In  front;  the  onuu 
mentation  la  the  same  as  on  the  spimAod^ataNiikg  longitudinal  ribs,  orosaed  by  fine 
rovoWii'.i^  keels ;  both  become,  howerer,  stronger  and  it  can  be  distinctly  seen  that 
the  decuiwate  ornamentation  oi  the  interetioes  is  prodoeed  by  rery  fioe^  longitudinal 
atritt  whiob  aie  mmi  off  on  the  liba  and  only  appear  in  the  intentloee. 

The  aperture  is  ratluT  large,  oval  in  shape,  the  outer  lip  is  sharp,  dentieulate 
within,  inner  Up  thin,  partly  covering  the  oolaineUa,  oolunella  short,  set  with  a  few 
spiral  foUa  wfaieb  an,  bowever,  HI  teen. 

Zone  of  faracyathu.^  caeruleus,  Yenangyat. 
Bemarkt. — ^This  species  i&  easily  distiogoished  from  CanetHlaria  inormata  bj 
tbe  atmg hngltiidiiid libih cioaaed b7 wdtnaarW  oiifliaaihit 
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hand,  the  distinction  bom  Caneellaria  (lanidinni  soems  »omewh«t  difiBcult.  On 
cl(»er  exaaunatioQ  it  will,  howerer,  be  seen  that  it  !■  diatiQguiahed  by  a  Hbr>r(«r 
■pii^  a  ftier  onsmentatioii,  bat  ptrtieal&rly  by  %  iriit  tiul  opeu  aperture  which 
il  not  restricted  by  an  inflated  outer  lip. 

In  my  previous  memoir  I  id«ntifled  Uua  apeoiefl  with  Caneellaria  cancellatot 
Link«  bat  baring  since  oompared  leTenl  tpeoimeiu  of  that  speoiei,  I  think  tbii 
view  must  be  modifioL  Caneellaria  cawellata  has  tmqnMtioiiablj  ft  Ugbw  spin 
and  the  numbef  of  long;itudinal  rfl>»  at  well  as  that  of  the  revolving  ohoida  ii  IfM 
ttanmooa  Uiab  in  Oaneellaria  p$eudoeamceUata.  Oa  the  other  hand,  ft  gmt 
Bimilaritybalwantlia  two  apsdMOttuiat  be  denied,  aodM  OmMOtmlm  emieeiMa 
does  not  occur  among  the  fauna  of  the  Indian  Ocean,  Canceltaria  pteudocaneetlata 
represents  the  ouly  species  hitherto  found  whioh  bears  any  relationship  to  a  speoiee 
^ri^raiiride  the  Indlta  FOTlm  and  «ooat^ 


Camcsllaru.  SATUWom,  d'Archiac  and  Uaime,  F1.XIX,  flga.  23,a4s 

FL  XX,  lig.  1,  <Mh 
UCk  IMm  MliM^d'An'^iu  ini  Hunn,  Dm.^  Asia.  km.  teOmpsMa.  is  llsl^p.  90, 

XXTU,  |».  99,  pi  VI,  fig*.  «,fa. 
MlABCEIMUns. 

BiV*  .  ■MtttsaUn. 

The  abdl  is  of  small  use,  orate  in  ahftpe  n&  «oni|OMd  «C  mora  tbaa  bar 

whorls  forming  a  turreted  spire  and  a  ■hflfl  bodj  wkot]. 
Smbryonio  whorls  not  observed. 

Only  thwe  tfbn  wharie  aw  |ii ima  iml,  thoogh  ft  ie  unqneetloiiable  that  there 

ham  been  more;  the  whorls  are  low  rather  inflatedi  separated  by  a  deep  undu- 
laflag  aatore  and  increase  slowly  in  height.  Ibe  ornamentatioa  ooasists  of  atcon^^ 
KNuded,  aUghtlj  oblique  longitudinal  riba  o(  irhSA  fbm  nay  be  U  to  one 
Tolation,  separated  by  rather  broad  interstioea.  Theae  zibe  are  crossed  by  a 
number  of  fine  equidistant  zeTolTing  keels,  which  when  orossing  the  longitudinal 
liba,  ate  raind  into  low  elongated  knobs.  In  the  interstioea  of  the  revolving  keels 
than  are  aereral  fine,  revolving  lines,  which  are,  bowefer,  onlj  visible  in  well 
preterred  specimens.  There  arc  a  few  vaiioea,  abottt  tiuM  tftOM  ffdntion,  whiob, 
however,  are  hardly  discernible  from  the  ribs. 

'ilie  body  whori  ii  rather  abort,  atrongjj  fadlalad,  antoiiodbr  atlanMted  as- 
hibitinj»  the  same  ornamentation  as  the  spire  whorls,  terminating  in  a  thick  inflated 
variz,  largely  restrieting  the  aperture;  aperture  elongately  oval,  but  rather  small ; 
ovtm  Hp  ohMply  nimd,  humr  Up  tUa,  eovarfag  tim  oohimeUft  lAioh  beam  three 
pMts,  the  central  one  of  which  ii  the  atmigert  J  M  portorior  flault  Mterfor  canal 
abort,  reoarvcd  and  aaeending. 

Ivt 
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EnnA  of  flhiMiiffMrlii  flMrllfllMU;.  IObIni* 

Zone  of  Faraeyathui  eaerulgui,  Tenangyat. 

Bemarkt. — ^The  species  ham  described  reptesants  one  of  those  which  anlen 
exceedingly  well  preserred,  tliai  allowing  all  iheir  dbtln^ishin;  fntniM  to  be 
seen,  are  open  to  any  sort  of  inteqixetatioo ;  the  shape  is  BonellthWn»  wUIb 
the  irregularly  distributed  varices  would  more  speak  for  Tnion  ;  the  omameatatioD 
is  exactly  like  that  of  the  living  Na$taria  recurva  from  the  Indian  Ocean. 

In  my  previoas  memoir  I  considered  this  species  to  belong  to  the  genoi 
2W/oi>,  but  having  since  disoovered  the  columellar  plaits,  it  is  unquestionable 
that  this  view  must  he  wrong;  shape,  ornamentation  and  oolamellar  plaits  pioTe 
tberrfora  that  It  must  belong  to  the  genus  Canddtmrto, 

CanceUaria  davidnoni  clnsely  resembles  Cancellaria  pteudooaneellata,  from 
which  it  is  however  distinguished  by  a  higher  spire,  a  coarser  roTolving  ornameata* 
tioD,  1>ut  paitiookity  \ij  the  inflated  enter  lip  whiah  graettj  ledneee  tiie  iridtii  ef 

iilB  apertue.  In  my  pravious  memoir  I  identiflfldfUs  species  with  Triton  jatanvt, 
X*  UaitfDt  ft  view  which  was  fully  justified*  *^"^*^'»g  the  great  similarity  of  the 
ibape  and  emameiiiBlioii  of  botb  ■pemes. 

I  further  drew  attention  to  the  similarity  with  Tritomum  taman»gatuimt  K. 
Uartin,  whioh  exhibits  oxaetly  the  same  omamentatioa,  partieiilarly  the  oompreaied 
nodules  on  the  luD^itudinalinM.  The  view  of  a  poHlble  Identity  is  particularly 
strengthened  by  the  apparent  existence  of  two  oolumellar  plattfc  which  are  distinctly 
depicted  in  the  right>hand  figure  of  rrifeiweei  mmmmagammm,  and  whioh  are  not 
mentioned  in  the  description. 

I  eonld  not  disoorer  any  living  relative  of  Oanoellaria  doeidaoiri,  and  the 
species  probably  repreeenta  a  typo  which  does  no  longer  exist  amon^  the  fauna  of 
the  Indian  Qoean.  On  the  other  band  it  seems  as  if  Catusellaria  daoidtoni  were 
aeloee  retotiTe  of  CongritarU  wlM, Bay 8  fhedupeafllieiihallaaidflweaiainBnta* 
tion  are  so  similar  that  it  seems  difficult  to  discover  any  differences  from  the  figure 
onlyi  but  it  seems  to  me  that  the  longitadinal  ribs  of  CtuwUaria  dmidtoni  are 
fltioBger  aadte  Bnmmni,  aaiii  fMtthe  vlwi«  ocnanwmtatfma  of  tfafa  ipaata 
aypam  eeaaer  than  that  of  (Ij— wf farje  eeaha. 


QaiWWTiTitinA  lURTiHiAirA,  spec,  noy.,  fi.  XSII,  figs,  11,      12,  ISo,  1^ 

MaupxsMsrn, 

BiifU       .  iiH— «■■> 

Width  U  ^ 

Apical  asgla  .  flP 

Thm  shall  ia  of  tiBall  aue  only,  bneofadfipni  In  ibapei  oompoae^  qf  7  | 
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"Emi  rvonk)  whorii  not  w«U  obMrred,  •ppaioiUj  vbmOi  aad  vitlidat  anj 

omamenUtion. 

Iheaplie  whkh  oomipln  Im  than  halt  of  tin  total  heiglit  it  oompoaed  of  about 
•  ftlt  whorls  slowly  increasing  in  height  and  separated  by  a  sharp  satora.  TIm 
omBineDtation  consists  of  numeroua,  fairly  strong  longitudinal  ribs  which  aro 
slightly  bent,  fairly  equidistant  and  aaparated  by  broad  oonoavo  interstices ;  oa  the 
earlier  spire  whorls  those  ribs  are  cNiiad  by  a  inr,  Aarjgfy  niied  rwolTiag  ehoidt 
which  OQ  the  later  whorls  beooma  Jttf  vaak ;  now  aad  than,  at  imgnlar  intemb^ 
a  low  Tarix  is  visible. 

The  body  whorl  it  large,  occupying  more  than  half  of  the  total  height  of  the 
•bell,  inflated,  attenuated  in  anterior  direction.  The  orname-it^ition  is  llie  same  as 
on  the  spire  whorls,  only  that  the  longitudinal  ribs  beoome  stronger,  but  die  out  in 
aaterfor  direatini.  The  NfolTiDg  Hnea  are  anrnaged  in  two  groups,  separated  by  a 
emooth  central  band  ;  the  posterior  frroup,  wbioh  runs  next  to  the  suture^  is  com- 
posed of  about  7  or  8  lines  which  now  take  the  shape  of  low  and  smooth  ohoids 
sepamted  by  linflar  intenlloea  and  eonetponds  nnqiMtioiiably  to  those  teen  on  the 
■pile  whorls,  the  nnti  rior  group  is  composed  of  12  tal6  smooth  xounded  chords, 
buBMafaig  in  strength  from  the  centre  in  anterior  dizeetion ;  at  the  same  time  the 
Intentiooa  beooaie  hmadeir,  and  AlifDm  Inies  appear  between  two  keels. 

The  aperture  is  moderately  large,  rounded  posteriorly,  attenuated  in  anterior 
direction.  The  outor  lip  is  strongly  callous,  crenulatod  within  ;  tbo  innnr  lip 
thin,  covering  the  columella  whioh  bean  a  single,  gentrally  not  well  yisiblo 
•piial  plait;  there  is  a  rudimentary  posteifor  oanal,  whioh  appean  asaaott  of 
shallow  short  notoh  of  the  onter  lip ;  thft  antMiof  oanal  ia  short,  nanoir,  but 
slightly  expanded  in  (ront. 
Oetlegic^  eeiwir>*»a>.— 

Zone  of  Canceilaria  mnrlinhna,  Minbu. 
Zone  ot  Faracyathut  caeruleu$,  Yenangyat. 

Eemarki.— In  my  pri^vionameoiotr  I  considered  this  species  as  belonging  to  the 
geau  S*u»,  but  on  closer  examination  I  beliere  that  this  determbatioa  must  be 
erroneous.  Ifana  does  not  exhibit  Tanccs  like  this  species,  but,  on  ttie  other  hand, 
one  of  the  chief  ohaiaeteristios  of  Sana  is  the  extremely  callous  inner  lip  which 
in  this  speoea  ia  oartainly  absent.  Under  thsaa  aiwwaiiihmce^tte  speoiea  under 
examination  cannot  bo  considered  aa  beloo^^  tO  the  goma  So—  lur  OOQld 
Buceinum  come  in  question  either. 

The  above  obaiBOterB,  a  eallooB  outer  Up  erennlated  wfthfai  and  Taiieee  d{ttr{» 

buted  irrct^ularly  over  (he  spire  whorls,  but  partifiulnrly  the  columellar  plait,  prove 
that  the  species  here  described  must  belong  to  another  genus,  and  I  think  that 
I  am  not  wrong  in  assuming  its  generio  position  among  the  genua  (JamMUaiia. 

I  also  believe  I  was  wrong  in  identifying  this  species  with  Uuceinium 
0aH<<ey*i  d'Aroh.  and  Uaime,  though  I  am  not  quite  so  certain  about  this  point. 
Xhere  is  unqueiliODabty  a  great  riailarity  between  Oameeilaria  marli»iaHa  and 
Jacroilliiai  OWtltfi,  d'Aieh.  and  HainMi  tin  ornamentation  of  the  shell  being  appa* 
protfjfhasame;  enff.  the  peoQlur  ayniifameat  i4  the  reroiring  kffila  on  the 
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body  wborl  b  indieated  in  Smedmm  eauOeft.  On  Ow  otkar  hud,  thii  apoelea 

appears  to  be  more  elongated,  a  oharaoter  to  which  I  would,  howi  vi  r,  nut 
ftttribute  too  macb  vaim  i  ot  mote  in^ortance  ia  tho  entire  abaeace  of  Taxioes 
iiUoh  lie  naidier  mentiaiBad  in  ^  deaniption  nor  aliown  In  the  fipm.  It  (Ua 
feature  is  not  due  to  an  oversight  it  would  at  once  establiab  the  generic  diffenace 
of  both  apeoie%  but  aa  I  am  not  quite  aure  about  ibis,  it  most  be  left  to  future 
teaearohea  to  dedde  irhethag  Buoemttm  otuttleg  i  leaUydiffenbrthiaobaiBoterftom 
Cauttellaria  martiniana  or  not  Vor  ilw  pwMPi  I  pBcte  to  diatmgniili  tho  apeoi* 
mens  from  Burma  undor  a  separate  name. 

That,  under  these  oiroumscances,  no  lelationship  can  exist  with  2*atga  tiqui- 
joretukt  Haii,  m  I  bolimd  in  mj  pmriooa  maoMitr  ia  lobviooib  thia  apeoiea 
being  at  once  distinguished  by  the  absonoc  of  TuicMi 

No  timilar  speoies  has  been  deaocibed  from  eitlMr  Java,  Sumatra  or  Western 
Li^  and  t  ham  not  ben  ablo  to  diaeover  anj  foiail  apeotea  to  ^rlndk  CantaiaHa 
nirMHiiina  might  be  compared.  I  could  not  further  discover  any  liviug  relative 
aUhor  Moong  the  fauna  ot  the  Indian  Ocean  or  among  the  other  epedet  figured 
in  B— rtfo  monograph.  Trnfortanatolj  I  iam  not  been  able  to  too  Jotuaeaome'a 
monogrftph  of  the  genna  Oaneellaria  quoted  by  Ooaamann,*  and  cannot  therefore 
itato  with  oertainty  whether  this  speoieB  baa  any  liring  relatire  or  not  So  far 
it  leema  that  it  representa  a  truly  indigenoua  type  which  may  probably  hare  ita 
predecessors  in  the  IndianBoMBabbatwbkliii  nottopeaoited  naongtiie  faim  now 
lah^ifj^By  the  Indian  OooMn, 


GeoM :  IBBBBBA,  Adanuon. 

On  tin  following  pages  seren  apooiea  ham  been  deterfbed,  two  of  wfaieh  have, 
bowerer,  not  been  distiagoished  by  speoifio  names,  though  it  is  oertain  that  tbey 
fepieaant  apcdea  wbioh  are  different  from  the  others.  But  as  only  fragment  of 
theae  two  apeoiea  ham  oomo  under  examioation.  I  thought  it. wiser  to  leare  them 
unnamed  in  order  not  to  prejodioe  future  reaearcbea.  \ 

These  six  species  represent  the  followinir  three  suh  goncra : — Terehrum,  Mont- 
fort,  Strioterebrmmt  Saooo,  8%^ula,  Schumacher,  and  they  can  be  easily  diatin- 
giddiad  na  foUowa 

A»  OnuimenUtion  of  e^rlit^r  Espire  whorls  not  diffttnint  f i  hum  fhWll  llf  ttl  ht«  an. 
(fi)  &«*olviag  ohonU  pnaant :  StrioUrtbrum— 

<f»)  OaabmlhidallhaportiiiwtiasflCttwwhoilib 

1.  Sk'btmthim protomy»rt$, tpse. oov. 

{6b)  Om  broad  IcmI  at  the  anterior  ridooT  ths  whorb. 

2.  StrMerebrnm  uniciactitm,  ipec.  dot. 

ifit)  One  broMi  keelatthianUrior,  andaaamwomattlttpailaiotiidecl 
fhaiAoriik 

S»  atriHmhmtiimtkuh^Uaaa, 
•  <Md.  I*      Bon,  Td.  I V.  |k  m 
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(i)  Bevulviag  kM>k  •bwnt :  Ttrtirwm  - 

(««)  AatakrpoitMnof  rib*  Btrmight,  posterior  portteAiMfe 

4.  AMlfw  pnMapliettum,  ipeo.  nor. 
(tf)  Aotmoc  portion  of  rib*  corred,  poctnior  fttHMlotgb 

i.  Ttrtinm  *mtU,  K.  Mvtu. 
H  Aatarfof  MdyoilirigvpattiMctitilMbMily^MpHiWL 

4.  Teninim,  spec. 

B.  OriuunenUtioa  of  carliar  tjin  wUotk  diSertnt  from  tboae  ot  the  later  OHM. 
7.  ^%Fhrfitj  wfttt 

If  w«  omit  the  two  spwies  which  haronot  heen  specifloally  det<ir[n;nod,  though 
SubiUa  spoo.  ia  most  prob&bly  related  to  either  the  liTing  Subula  dimidiata  or 
AM«  mtoaria,  there  remain  fire  •peoies  abooi  wlion  fBlatioadilp  wm»  ddliiite 
■MeOMnts  can  be  made.  Tiro  species,  Terebntm  mithi  and  Slriolercbrum  bieino 
turn  are  identical  with  speoies  from  the  Miooeoe  of  Java;  two  epeciea,  Striottrebrum 
pftt9m9»ro'  Utenrtnw  prtMrnpUaaiim,  ten  w  eksaly  naUtod  fa»  the  IMag 
Strioferehrtim  mt/uroi  ini  Terebrum  dupUcalutn,  that  they  are  perhaps  identical 
with  theee  speciee,  becauae  they  appazenUy  do  not  repreeent  a  permanent  juvenile 
■tegO.  WMitiatiiaiiieafawy  |iiitli>iilyalMMe«geal  wtthaepwii^  «>mnillflll 
Western  Katfa.  The  relationship  of  Strioterebffm  ■■ictwaftw  OOdU  aot  ba  tOMad 
audit  pnibaMf  lepceaenti  aa  ezttnot  tjfOi 

8TRiorrB££BauH  fbotoktubos,  spec,  nor.,  PL  XXII,  figs.  14.,  lla. 

The  fragments  which  have  come  under  examination  are  very  ill -preserved,  but 
notwithstanding  their  poor  state  of  preaerration  the  ohaneters  oould  soffioieatlj 
he  made  oot  for  dutenninatioiL 

The  shell  was  of  rather  a  large  size,  4tmtjMf  tawlai  ift  Aapit  tha  apioal 
angle  being  probably  not  more  than  T» 

The  vfaoda  aia  mthar  ldgk»  flai  and  fnoraaaa  ray  aliyirly  in  height,  and  slightly 
overlap  eaeh  ofhar;  the  antma  ii  aharply  marked.  The  wnamentation  oonsiste 
of  a  broad,  raised  and  Hat  poateirior,  revolving  keel  well  separated  by  a  deep  farrow 
from  the  slightly  ooneavo  anterior  part  of  the  sarhoe  ;  in  front  of  the  keel  are  a 
nntabar  of  fevolving  lines,  somewhat  irreifpilar  in  strength,  wkioh  on  ilia  lata* 
wliorls  also  cover  tho  broad  poaterior  keel  which  on  the  carlior  whorls  nppears  to 
be  free  of  them,  llie  revolving  keels  are  orosaed  by  longitudinal  ribs,  which  are 
fathv  ahoag  and  iVgMy  eiiliqiiaoDtliB  poaterior  kaa^  trkito  IImj  ai»  flner  aad 
broadly  cnrvcd  on  the  anterior  pait  Of  tiia  aulaoa. 

QeoU^ieal  oocntrenee.'- 

Zone  of  Area  l>w8al<W,  Ktoa. 

Bfmarl-g. — This  Bpecies  is  eaally  distingnished  from  all  the  otbera  llj  tiia  ail||^ 
broad  poaterior  keel  having  a  maabtK  of  fiUformlinea  in  iia  front. 

H0twitlwfauiaingtltepowa*a>aof  fWMtraUanHiaamaTOiy  pnihaUa fhak tha 
ffadguni viidar  mminatioii m Haalfaal wftlt Saiwriy'a Tm^rdlaMmt Iha 
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omammtatioD  is  apparently  the  same;  at  leafct  as  can  be  judged  from  the  iiMign 
dflfloription  and  the  poor  figure,  it  most  be  as  above  desoribed. 

Under  the  name  of  Terebra  javana  K.  Martin  describes  a  species  which  ia 
nnqm^jit  ioiiribly  closely  reLiled,  if  not  ideatical,  to  Terebra  reticulata,  the  swiihor  him- 
BoU  draws  atteutiua  to  this  oluso  relationship  and  remarks  that  the  only  ditlorenoe 
DonAliiii  tiie  rsfolTinir  ebto  bda^  finer  and  doaer  aetin  Ttrebrm  reHmMn  HtuM  ia 

Ttftira  Jarana  ;  whether  such  a  minute  dtlTerenoe  constitutes  a  specific  distinction 
b  ■matter  of  opinion,  because  a  certain  variation  in  the  stren^b  of  the  ornamenta* 
tioimaat  be  allowed.  It  is,  however,  oertaiii  that  Fcr«lfw  ftMniMa  frtom  BlinU 
differs  by  tho  same  fenture  from  Terebra  jacana  from  Java. 

Among  the  living  species  Ter^tra  mgurv,  lAmlL,  is  each  a  near  lelative  that 
it  ia  almoet  impoanUe  to  diaoover  tsuf  diflereneei,  even  thoogli  tke  epeoiiiuni  m 
as  badly  preserved  as  tltose  under  examination.  Tnrelr'i  tnyuroi  exhibits  the  same 
broad  and  flat  keel  on  the  posterior  side  of  tlie  whorls,  and  in  front  of  it  a  slightly 
concave  surface  which  is  covered  with  four  stronger  and  four  weaker  revolving 
chords,  separated  by  rather  broad  intorstioea.  Theee  are  oroaMd  by  nanMRmt 
longituilin.'il  ribs  of  about  th"  snrne  strens^th  as  the  stronger  keels,  producing  a  neat 
decussate  oroamentation ;  on  the  posterior  keel  the  ribe  are  raised  into  short  slight^ 
obliqne  nodvlea  wUsh  are,  bowaver,  nom  maikied  on  iba  earlier  ^uam  the  later 

whorls. 

The  oaly  difference  whieh  I  Out  discover  consists  in  a  sharp  and  deep  furrow, 
wbM^  dividee  the  poaterlor  keel  into  a  nanow  anterieir  and  a  bmader  posterior 
band. 

The  apeoimens  of  Striotertbrum  frototnjfuroB  which  I  examined  are  unfortn- 
aatdjr  too  ill-pMoervad  to  state  with  certainty  whether  tbene  ezteteaaob  sioirow 
or  not }  «i  aome  parts  it  seems  as  if  there  was  the  same  furrow,  while  •tothem  flw 
keel  appears  undivided ;  I  think,  however,  that  this  is  only  due  to  the  preservation, 
and  the  weaker  anterior  division  has  been  worn  off,  but  not  being  certain  in 
this  n^ard  I  preferred  to  distinguish  this  species  under  a  sBpanale  name  vbidi 
expresses,  however,  the  close  rtdationship  \vi(!i  Terebra  myurOB, 

Though  the  older  name  Terebra  reticulata.  Sow.,  would,  deserve  priority,  I 
oonsidflir  myadf  jvitUled  for  snlMtttating  a  new  vub,  lieaMMa  it  ia  not  beyond  all 
doubt  th.it  Terehrum  protomyurot  is  identical  with  Terebra  reticuUita,  Sow.,  hut  if 
•0,  because  Ttrebra  retiouMa  would  be  identical  with  Terebra  myaroi,  provided 
fbe  esistenoe  of  the  fwow  difiding  the  poateiior  iBsal  «vi  be  pioTBd. 


vmcnrcTm,  nee.  oor^  PL  XQI,  flga.  16, 16c. 


Htlgtt  .  .  t 
WMta      .    .  t 

Aptotl  Mgk 

Only  a  sbgle  fragment,  meesniing  about  16  mm.  in  length,  has  oeme  onder 
examination,  but  it  shows  that  tho  shell  whifth  waa  dOBgate^  tainted  in  abapo^  tod 
must  have  attained  a  considerable  size. 
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Tlie  whorls,  which  increase  Tery  slowly  in  size,  are  slightly  convex  and  sepa- 
rated by  a  very  ill-de&aed  suture.  The  orQauieatatioQ  coasisU  of  a  broad,  rather 
tUiBk  anterior  lefohrinf;  kmU  wt  with  wamiumm  tBgkfly  oUiqne^  doogtto  tnlmv 

COtot  following  at  regular  intervals,  and  two  atrinffs  of  roiiiide'l  Ix-ads,  the  central 
one  of  which  is  slightly  larger  thaa  tlie  posterior  one  and  appears  as  a  semi-detached 
part  of  tbe  Iwoad  saterior  keel:  a  de«pt7  angnved  fonow  almoat  waemMlag  tiio 
fVturo  separates  the  posterior  attiog  faooi  tlia  Oontsal  000, 

Oeciogieal  oeeurreuee. — 

Zone  of  JMm  tttobmUi,  Kama. 

ieworii!».— Though  very  similar  iu  shape  and  omamentatioa  to  Terehra 
hkbuta»  it  ia  easily  di^tiaguished  by  having  onlj  OOflj,  bat  broad  keel,  which  is 
fiDllowed  by  two  strings  of  beads ;  in  Ttr^ra  hkmlAm  there  are  two  keels,  separated 
bj  a  slightly  conoave  band,  filled  up  with  a  few  filiform  keels. 

Notwithstanding  its  great  similarity  with  Terebra  bicinnl'i,  them  cannot  be  the 
slightest  doubt  that  Slrioler^nm  unioinetum  represents  a  ditJereot  species  which 
has,  however,  no  relative  either  in  the  Tertiary  of  Java  and  Snmatia  or  Weatern 
India.  Neither  can  I  find  a  living  speoica  to  which  it  mi^'ht  he  romp:irerJ,  nor  is 
there  any  fuaail  species  which  bears  any  resemblance.  Striolerebrum  unicinctum 
igpreeeBti  thewfore  a  type  wbioh  doea  bo  loager  eiist  anong  tbe  pcenoi  imiia  ol 
the  Indian  Ooeao. 


irasatMEMMamt.  Muaxanm,  E.  Uaitia,  PL  ZXII,  figs.  15, 15a. 

WUili       .      .  F 
AfMMib       .  ■* 

Only  two  fragmentarj  epaolaiena,  each  meesuring  about  15  mm.  in  length, 
have  come  under  examination,  but  thej  are  sufBcient  to  determine  the  specific 
ebaracters. 

The  nIioU  must  have  attained  a  oonsiderablo  size,  and  is  elon^ately  turreted  as 
ii  indioated  by  the  small  apical  angle.  It  was  apparently  composed  of  a  great 
nomber flf  wfaorie.  vbieh  ftaj aknHy  incveaae  io  hejgbt;  the antnta Ig  ill^D  and 
tbe  surface  of  the  whorls  are  flush  with  earh  other. 

The  revolving  omamentatiaa  oonaiats  of  a  broad,  well  raised  gianulose  anterior 
keel,  and  a  similar  hot  aouawbat  weaker  posterior  one ;  the  broad  fntennediata  band 
is  filled  up  l»y  three  to  four  filiform,  equidistant  keels  Tin  se  keels  are  intersected 
by  line  longitudinal  lifaa,  which  follow  each  other  at  regular,  rather  broad  intervals ; 
on  the  point  of  intanoetion  with  the  poataikf  and  anterior  kad.  atnmg  ekmgato 
nodalei  aio  niMd*  wUIe  w  th«  finar  mtonnadlBto  kada  mOy  lov  nodnlaa  am  pco* 
dmwidi 

Apartoia  not  obaerred. 

«  X 
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Oeologicnl  occurrenee. — 

Zone  of  Area  theohaldi,  Kama. 

4l(  the  ornamenfatinn  with  Martin's  Terehra  hicineia  from  JsTn,  tfint  tV.ere  Mn  Ue  no 
doaU  «a  to  its  identitj.  It  is  very  olosely^  related  to  Strioterebrum  umdnclumt  but 
a  oaiefiil  eraoninAtion  ^om  that  in  SMottrt^rwrn  mMMitm^  the  omuMntation 
OOnsi^ts  only  of  odo  braid  .-intr  rinr  keel  follomdbj  tWO  attingt  gI  bendn. 

Sirioterebrvm  protomyunu  is  easilj  diatiagidabad  \if  hmnng  only  ooe  broad 
WTolTiofr  kc«3  at  the  posterior  aids  of  the  wlMvlt,  Init  I  admit  tbaC  if  rallad*  Strio- 
terebrum  bicinctum  would  be  Tery  difficult  to  diBtiii<^ui8h  from  Terebrum  myuros, 
because  tbe  position  of  the  suture  could  onlr  with  diiTiculty  be  decided  on,  It  might 
tlien  appear  wt  if  two  keels,  separated  bj  a  deep  furrow,  eadsted  at  tbe  posterior 
lido  of  the  whorls  as  in  Tertbrum  mj/uroi,  and  not  one  keel  at  the  aatsrior  and 
posterior  sido  of  the  whorls,  that  is  to  say,  that  the  aepacatbg  fiuaow  lepnteata  tbe 
■uturo  as  in  Slriolerebrum  bicinetum, 

Tmnmc  fBotranmuuTini^  aped,  nor^  FL  XXII»  ilga.  17*  17a. 

Heiglit  .  SO  HUB.  (apfimb). 

Wilih        .       «  „ 

The  shell  is  of  smalt  sise,  elongatdy  tofwted  in  shape,  ooiin]iOMd  at  about  two 
wborls  formint;  a  high,  olerated  spire  and  a  Bbort  body  whorL 

Embryonic  wborls  not  obs'Tvwl. 

Ihe  spire  consists  of  about  U  ratbor  high  and  Hat  wborls  which*  boWPver,  only 
alowlj  inoeaae  in  beigbtt  bdag  aepeiated  by  a  sharp  and  deep  suture.  The  oma> 
mentatiou  oonsbts  of  numerous,  very  regular,  sharply  raised,  somewhat  oblique 
langitndinal  ribs,  following  each  other  at  regular  intervals,  which  are  either  slightly 
braader,  or  of  about  tbe  same  breadth  as  tbe  ribs ;  at  about  t«o*thirds  of  tbdr  leogtb 
Ihe  ribs  arc  intersected  by  a  deep  furrow  running  parallel  to  the  suture. 

The  body  whorl  exhibits  the  came  ornamentation  aa  tbe  spire  whorls,  only  that 
tte  xibe  are  a  little  closer  sot. 

-Apettara  not  well  observed,  rather  small ;  O0hllfeslla«hoit»twiltel,  Mtwitha 
ebong  spiral  fold  fadiind  whioh  is  a  deep  tunow. 

Oeotogieal  ocowrenct. — 

Zone  of  Area  theohaldi,  Kama. 

llemarks.—'\:\m  shapo  of  the  shell  as  well  as  tbe  character  of  the  eraaaealtatipn 
agree  so  exceedingly  well  with  the  living  Terebra  duptieata,  Isani  sp.,  that  I  Mt 
tooUBfld  te  identify  it  with  {his  spedles.  fMbf4liplieata  is,  however,  distinguished 
bv  a  much  lixr^rrr  «irp  and  a  coori^or  ornamentation,  and  as  I  had  repeatedly  ocpasirrn 
to  remark  on  the  relation  between  a  fossil  and  living  species  exhibiting  the  same 
featnns,tbabinflieUviiigapeeiaathflr«mitniig«rdem^^  in  tte  loML 
one,  IthiiiklliatlWvb^jMMiiplloafiimiiniit 
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Under  the  Btme  Ttrtbra  ban^ngenH;  K.  Martin  describes  a  Rpeoies  which 
h  very  probably  identical  with  Terebrum  protoduplieatum,  at  least  it  seema  to  ms 
that  acoorditijj  to  tlie  figure,  the  shnpo  nud  the  ornamentation  of  the  ahell  are  exactly 
alike.  K.  ^iartin  states,  liowcver,  tliat  Terebra  bandangetuit  has  the  greatest  atmi- 
laitty  witb  Ter^i*  dtuMiala,  lMmk.,hataawmpa:dagRmnf»1lfSateiGuA0pMSiai 
with  that  of  Terebra  bandangeniit,  the  diffen-noes  in  the  ornamentation  are  of  so 
atartling  a  cbaiaoter,  that  I  think  Martia's  %ure  which  ia  enlarged  wa«  not  well 
isplisMi  oIlMnran  I  oonot  andflntand  hoir  aodi  an  aeate  obnrveir  at  Prahaiar 
^fnrtin  could  find  any  similarity  hctwcfii  two  such  widely  iHlT«>rent  sppcios  as 
I'erebra  bandattgentii  and  Terebra  dimidiata.  The  figure  of  the  former  speoiea 
■bmra  a  dull  esvwed  uniformly  dl  ov«r  die  yfbuA  witli  nnmeroiu  mther  sharp 
longitudiual  ribs,  interiect^d  at  about  two-thinls  of  tli-i'ir  I^ni^th  by  a  revolving 
funotic.  Aooocdiog  to  the  deaoriptioa  the  ahell  is  oorerod  with  longitudinal  stri:n 
(aelttnileB),  UiefinBgth  of  iriiieti  deoteaMa  with  adnmoing  age,  to  Uiston  the  body 
whorl  they  appear  cnlj  as  moderately  developed  striffl  of  growth.  The  description 
is  distinctly  at  variance  with  the  figure,  while  it  unquestionably  fits  to  the  features 
exhibited  by  Terebra  dimidiala.  Linn.*  The  figure  of  Terebra  bandangetuit  must 
thonfom  be  wrong,  and  I  further  think  that  if  it  maid  look  as  depicted,  it  would  aeem 
straTiffH  tlial  Vrofissor  Martin  would  have  crimpnroii  it  with  Terebra  dimi<iiala 
and  not  with  Terebra  duplieata  with  wbicli  the  tigure  of  Terebra  baHdangen$it  shovt 

the  giMHarti  tbaSkOlf.  21h'«W  AirMolii,  K.  Mutiii,  whin  to  be  aiiothw  speoiea 

wliich  has  a  p^roat  similarity  WiHi  SbMrWi f  f«fodil!pil«a<l|iii.  Mid  in  figon  at  Imt 
witli  Terebra  bawiaageKait. 

Ttrehn  •miMI,  If  attta,  appean  to  be  abo  idainl  to  Zbrwlmi  fmtoivipittoata  and 
Prof»'ssor  Marliu  <  ompnros  it  with  Terebra  hfrnardii,  Pe-ti.  I  cimriNs  that  I  myself 
ooosiderod  Terebrum  proiodmplioatum  aa  a  dose  relative  of  Terebra  bemardii,  but 
nnleaa  the  apedfle  differsDeea  of  XWvfifW  iwfHftm  and  Ttreirm  Urwdtt  aie  aefe 
forth  better  than  in  Eeere's monogmpb, BOlUng  eaa be  laid  about  its  lelatiMiito  the 
fossil  Tereintm  pretottt^ttoatam. 


Tebxmevu  oiifBi,  S.  Ifutbi,  PL  ZZH,  flga.  l^lSo. 


Mh.  m  III.  p.  Tl,  pi.  T.  |(.  fi. 
UN.  nwiwa/hwifcgMWf  « Wnrnt  9m.  Vffm  tkmm,  Mm.  Qmbg.  fcrtif  «l  IMt,  IH.  TA 
ZZra,  ^  Mb  1*.  IX,  <■!.  I,3«  fMS  «■ 


Width     .  r 

None  «t  the  apamoMin  under  fliiamiiMtion  is  eoin]ileteIypinaarved,  but  it  doei 

■  I  ictr,  bi»*T>r,  remark  hm  thai  Uia  iywl«i»o  «f  Ttrrirmm  Umiiialum  from  Ui*  Indiaii  Oefa  which  ( 
nsutinnl  •)t*<ra  it*  1<inK«u4iMl  riht  to  hiintlf  An«>op(4  tint  ttirr  h>*e  ilrrid/  <liupp«UTil  wlirn  th«  ah«ll  don  not 
r  t  Uf^es  width  X\mn  Vt*  nut.  On  trie  l:l^er  V.miiJ,  7V,-v/,ru«  mui^arium,  L*mk..  eihi  [i:f«    e  UirgjEu-Jini]  ribp  for 
tiBM  Mac*  Uw;  in  osl  to  bt  npUoad  bj  t'-iue,  ud  I  Uiiuk  i(  2*r«inHi>  ia*d*Mftmtu  rikibiU  Ui* 

isi<iSi4ty  Mania, II Is mwi  whUI  H  TtrUnm  mmuiium  Hm  H  tintnm iimUUImm. 
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not  vppmt  M  if  tiM  AM  attdaed  •  brge  ■»«,  lieonw  Ihe  spioal  angle  b  nthor 

laige. 

The  ahsU  va«  aj^arautl/  elooKatelj  tiirreted  in  tbape^  oMUWting  of  ntber 
liigh,  but  flitirlMilik  wUob  riowlf  inenaMia  height  and  an  aapanted  a  aharp 
suture.  The  onaittentation  oonsiata  of  nomeroos  longitudinal  rilis,  separated  by 
broad  intentioet.  A  deep  furrow  wbiob  nms  at  about  two-thirda  of  the  height 
parallel  to  the  antnie  divldea  the  liba  into  two  wto.  On  tbe  anterior  portion  the 
^  ara  ntber  long,  slightly  eomd,  on  «he  poaterior  one  abort  and  atnlght. 

Aperture  not  observed. 

Oeological  occurrence.— 

Zona  of  Oaneellaria  marMmw,  ICnbn. 

J?CTn<irA«.— This  species  l  i' irs  ;i  ..t 'at  resemManw  to  Strioierebmm  protodu- 
^ioatum,  in  fact  it  almost  aeems  as  if  it  were  impossible  to  separate  tbe  twoapecies, 
the«baraelerottheoiraamentaitioiibeingabiioitiibeaani«i  On  eloaer  compaibon 
some  difFeronces  con,  however,  be  disoorered  which  seemed  to  justify  a  apeoific 
diatinction.  In  Strioterebrmm  proUkU^lieatum  tbe  anterior  ribs  scorn  to  be  straigbt 
andnotwrredaatnlVrtfAnMi  amlf Jk(  wbile  tbe  poeteakir  libe  appear  to  be  longer  and 
less  redneed  a«  in  tho  last  named  species ;  tbe  band  tet  off  by  the  posterior  revolving 
furrow  seenia  alao  brgeder  in  StrMer^nm  frvMktjfUoittum  tban  in  Teninm 
mitki. 

In  my  former  memoir  I  was  of  the  opinion  that  the  loogitudinal  riba  beaame 
weaker  with  in<'roasin<»  size  and  were  eventually  reduced  to  mere  stris.  I  supposed 
that  the  fragmeui  of  a  large  shell,  fig.  4,  represented  the  same  speoiea  as  fig.  8.  I 
baTeainoeooiivinoedmyaalf  ffomseleaef  ooaqpiriaoia  witii  BfiBf  apaeiea  tUa 
view,  which  It'tl  me  to  suppose  that  the  apedmaik  under  description  is  identical 
wiSk  Xerebra  Jttaoata,  Bron.,  is  erroneous.  Hie  oame  of  Terebra  fuicata  must 
tbaielara  be ohanged  aa  well aa fig .  Abe daaaribed  aepantely. 

Amanc?  thf  num<^roa8  species  described,  Terebra  *mithi,  K.  Mnrtin,  is  unques- 
tionably identical  with  the  Bpeoiea  here  examined ;  tbe  shape  of  the  shell  and  the 
oharaoter  of  the  ficnamentatlon  agree  so  waD»  that  I  bare  no  doubt  aa  to  the 
identity. 

I  have  not  been  able  to  find  any  living  relative  among  tbe  fauna  of  tbe  Indian 
Ooean  and  Ttrtbnm  tmitM  may  perhaps  represent  an  extinot  type* 

TeKEBRTJM,  8PBC.  1,  PI.  XXII,  figs.  19, 19o. 

A  single  fragment  of  a  very  elongate  shell  wbioh  by  its  shape  and  the  obaiacter 
of  omamentBlkin  senttB  to  dilEer  fiNMn  all  otter  apaeiea  baa  bean  eaamined. 

The  »hell  \v!L3  apparently  of  rather  a  laiga  aiafl^Toy  ebrngatdj  tnmlad  in 
sbape^  aa  tbe  apical  angle  is  barely  8°. 

Tbe  qpfae  wboila  am  perfeetly  flat,  rather  high,  and  being  separated  by  a  sharp, 
wellHBiafkBd  aoture,  increase  slowly  in  height.  Tbe  ornamentation  consists  of 
BODinoaat  efoidiatant  longitndiaal  libsb  aapanted  by  latber  broad  intezatioes;  tbe 
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larger  anterior  part  of  the  ribs  is  moderately  oar  red,  whila  the  shorter  pogMgr 

part  is  strai£?lit. ;  on  tlio  earlier  spire  whorls  each  rib  is  directly  in  continuation 
of  one  of  the  preceding  whorls,  but  on  the  penaltimate  aod  body  whorl  frequentlj 
•BoUieraeoaiidaiyribkWhkdibMMMBlinaalfam  tipptinhflfafiaeB 
two  pmiinBij  ribs. 

Thepoaterior  furrow  is  hardly  seen;  in  foot  it  is  marked  only  by  a  slight 
ooDosTity  of  the  sorfeee  at  the  point  where  the  rihe  ehange  theb  dinctkn. 

Btiily  v,)i  il  low,  exhibiting  the  same  ornamentation  as  the  spIie  whodt} 
oolumella  short,  twisted,  having  appateatly  a  single  ooUomellar  fold. 

Apectare  not  obiemd. 

Chologieal  occiirrenee.-^ 

Zone  of  ParaciiathM$  taertletu,  Yensngyat. 

Beimrk$. — This  species  exhibits  snob  a  great  likeness  to  Strioterebrum  protO' 
duplicatum  and  Terebrum  smithi  that  it  was  with  some  hesitation  that  I  separated  it* 
But  if  c-irctiilly  cfiinji'irud  with  these  two  species,  it  will  bu  seen  that  it  difTors  by  a 
much  more  c^  Uudrical  shape  of  the  shell,  that  is  to  say,  has  a  much  smaller  apical 
angle;  battheoUefdiffeNOioeexiettwitlingafdtDtbepoateEior  fnnow  whieh  fi 
well  derelopod  in  all  theapeeiee  ben  doMiihei^  wUlett  leaoaceely,  buUeatad  in 
Tmbrum  spec 

Theee  eharaoteie  an  quite  niiBdeDt  to  cUattngnieh  It  Itam  any  of  the  othfln* 
and  to  ]ir  )V(<  it  (ii     i  oew  spflotes,  bat  owing  to  itt  fngmntarj  atata  I  Mtkainad 

from  giving  it  a  new  naOMi 

BnBTTLA,  avsc,  PL  XXII,  fig.  20. 

xna,  f,m,ti^  ix,  sg.  i  (•» «,  *■). 

Onl^  a  few  fragmentary  specimens  of  this  speoies  have  come  under  examina* 
tion,  but  the  characters  exhibited  are  snflSdent  to  prove  that  they  represent  a 
speoies  diSorent  from  thoee  hitherto  described. 

Tilt'  sliell  must  have  been  of  largo  size,  because  the  larsjost  specimcilbaB  a 
width  of  about  15  mm.  while  the  apioal  angle  appears  to  be  very  Hmall. 

The  wbeale  mm  ial^  ladMr  and  eepoiated  by  a  deep  antoie ;  a  ahaip 
and  deep  furrow  which  runs  at  ibont  two-thirds  of  the  height,  parallel  to  the 
autoieb  aets  off  a  l&ige  and  brood  poatarior  band.  The  ornamentation  oonaiata  of 
nimaraaa  engiaved,  eloogataly  S^bapedl&Ma. 

Aperture  not  obscrvt-d. 
Oeologkal  occurrence,— 

Zone  of  Canoellaria  tnartiiiiama,  Minbo* 
Zone  of  ArMa  hmmerota,  ThayetmyOb 
Zone  of  Cytherea  erycina,  Prome. 
Emark*. — It  is  most  unfortunate  that  the  few  spocimens  which  have  oome 
andar  eiamination  an  in  aoeb  a  fagnanlaiy  iM»  «f  fpwaarfntlon,  that  it  ia 
impoalblo  to  aay  aajtbing  man  aboat  flie  nlatkiBahip  of  thia  qaciaa.  It  ia 
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wiqiWitfoiiiBUe  tint  by  Hi  rfae^  Imt  TtriiMilairly  hy  fke  tmtttm  td  ttw 

wborb,  deatitate  of  any  longitudinal  rihs  aad'edibiting  only  striae  of  growth,  this 
speoin  diffen  from  all  the  other  apeoies  here  described.  On  the  otiMt  hrad  tlie 
ftobability  that  the  fragments  represent  the  youngest  vborls  of  a  speoiM  whioh  M 
the  earlier  whorls  was  proTided  with  longitudinal  liblMUUtot  be  denied.  Instances 
of  species  like  Terrhra  dimidiata,lj\jx„atTerehramv*onria,l.r:i\i.,  tvliich  exliibit 
strong  longitudinal  ribs  on  the  earlier  whorls,  and  become  smooth  afterwards  ace 
{nqiirait.  It  ■ewni  to  me  rery  probable  ibatibe  qnduM  et  TerApa  ^andmgenrit, 
flgnred  by  K.  Martin,  pi.  lY,  fig.  10,  is  identioal  vni\i  tlie  Rpeejnbcw  described. 
If  tbia  be  the  case,  it  would  bo  identioal  with  Terebra  bandmigtmk.  Doubts 
tUKjt  bow«vw,  be  penuittad  wbetbev  Profeasor  ICairtfai'a  vianr  Hiat  iig.  10  repaeaenta 

the  younger  nntl  fi^.  9  tho  mrlior  whorls,  is  correct.  None  of  the  specimpti'^  fii^urcd 
axhibits  that  ornamentation  which  is  said  to  obanoteidse  ferebra  bandaagen- 
tit,  Nria^  loQgitadinally  ribbed  earlier,  and  amosdi  later  wboik.  Kg.  9  vUah 
apparently  oxliiljits  thn  body  whorl  is  ribbed  throngbont,  "wliile  lie.  10  shows  only 
the  straa  of  growth,  but  no  longitadinal  ribs.  The  piobabiUliy  that  figs.  B  and  10 
repretent  not  different  sb^s  of  one  and  tba  Nme  apedea,  bat  ^eieMl  njnniaa 
alto^Uier,  is  not  eatiruly  disproved  by  the  existmg  erideBaa^  and  e  wnaad 
eximimtfcm  of  Ter^tra  bamdaageiitii  vould  be  adraable. 


Tho  ^oniis  Tleurotoma  Ins  b-nn  split  up  by  zoologists  into  a  number  of  sub- 
genersy  and  though  nobody  examining'  a  laiger  number  of  speoiea  will  deny  the 
juattfieatioB  of  aneb  «  prowduR,  it  ii  entreoMtj  dlAonlt  for  tbe  palnoniologist,  who 
has  only  in  rare  oases  well  preserved  specimens  to  examiaei  to  decide  to  which  sub- 
genus  »  given  species  belongs.  But  when  the  specimens  which  are  to  be  examined 
are  not  well  preserved,  it  is  almost  impoaiible  to  decide  on  its  proper  position. 

On  the  following  pagea  ten  ^peeiee  b»Te  been  dewxibed  wbioh  wproaant  ftr» 

diffennt  sub-genera,  tiz.:  — 


I'lturotoma,  ■  Laniarslt. 

1.  Pltunlma  iswawsw,  ifss.  aer. 

tmnU,  H.  and  A.  Adsns. 

I.  8mretU/*d4nii,  Nosdisf. 

Btmifi  II-  <^o<I  A.  Adinu. 

9,  6«B«/«  •>r«Mrfies,  Noetiiagb 

Cfaasfslis,  Lsnank. 

-lu  CUtalnta  muga,  ipeo.  watt 
h.       J.      ftUmMdt,  KisBSt.  - 
e.      „     fnimui^tn,  spsa,  aw. 

1.  JhiUit  ftiW9t»$i;  KoetUng. 


Genu  I  FLBUAdOlCA,  iMumk. 


B>       I,    yri-'liiiwtertiiP'  ',  Epeo. Bar, 

9.      jj  frtmtutii,  gpeo.  dov. 

10.       jff    pWfScAMAlt,  ipSSh  SMf* 
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VtaB  Vba  aibofe  Ikt  il  it  olnioai  tlwt  b  ^ooptioal  taUe  would  be  inopportune 
innsmuch  as  only  two  SQb>gMMm  ■»  MfKMllMi  1^  more  tluui  OM  tpeoie^ 

CioM^tt/a  and  DrilUa, 

Hie  mb'gakias  OJmNrfnto  IimUuIm  a  lugs  onmberof  apaolet  i^oli  appeir  to  to 

distingruishi  il  liv  siioli  a  Inr^'o  variety  of  features  that  it  is  almost  impossible  to  find 
charactors  common  to  ail.  Bellardi  in  bis  splendid  wonograpU  enumentea  tha 
Ibatiim  bj  whioh  OltnaMtt  to  to  be  MOogalieil,  but  I  mimot  help  thinldag  that 
tto  deiBlttaa  ia  iitber  vague. 

I  daioribed  hen  three  speoiMb  two  of  wbioh.  Clacatuia  munga  and  Clatalmbt 
fidminata,  an  ao  oiloBelr  velated,  that  at  tiw  fhit  ghnoe  thef  might  be  eouMerad  w 
identical ;  they  are,  howoTer,  readily  distinguished  by  a  deep  bMad  fissural  furrow 
which  i«  Tiilble  on  all  the  whorls  of  Clavatula  fulmiuuta,  while  if  present  at  all 
ill  Ctovaliiia  mmgOt  it  exists  only  during  the  brephie  atage  and  disappears  soon, 
tha  whorls  thereby  boooming  plane  ami  crentually  oonvw. 

Clavatula  protonodifera  on  the  otlior  lirind  represents  a  perfectly  different 
gioup,  by  possessing  a  granulated  lieel  on  the  anterior  end  of  the  whorU  which 
panisiaiDtheeihebieatoge^  whileiaito  two  pmriooa  apeotoa  it  ii  ia  aniatoaoe 
during  the  brephie  stac:t^  only  ;  t!ii-!  feature  is  ascertained  te  dwpatebyblniliwfo 
while  it  is  very  probably  existent  in  Olavatmla  mutigtt. 

13ia  tfam  apeelaa  oao  thevofgn  be  distinguished  aa  fallows  :—• 

A.  Qtmalsss  IcmI  nirtinig:  onlr  dnrn^  th«  br«phio  stage. 

(a)  Surface  of  ivliurl-  rnncjve, 

1.  ClatalHla /ulmiaata,  apec.  Bov. 
(t)  B«MtCM*fl{  whorisplsMereoamx. 

B.  Umaulota  keel  peivitUot. 

8.  Chmimt*  pnkmi^inh  apa**  mt* 

The  tnb-gemn  JDrtIti*  k  otoiaotaciaod  by  ipeeiea  bsviag  a  abort  bodj  whorl  h 

OOmpari'iOii  tn  a  hmix  turreted  spire,  and  the  four  species  hero  deacilbod  rOjUBiOat 
oIlBiDSt  as  many  groups.    'I'liese  !>pecius  cjin  be  distinguished  as  folloWl!— 

A.  Sarfiuseof  nliorUn  itli  ri-volvin|;kMl*. 

(«}  Only  tivo,  (h»rp  •mooth  ksd^ 

i>  JDrUlit  fntteUuta,  ifsa.B«T. 
(S)  Scfwal  keels,  ons  of  w&Mi  b  gniDatoie. 

i,  DriUii  f^",!nrnti4,  No«tIiBf> 

B.  SiufsM  with  stieng  loogitadinl  i-iba. 

S.  JMUim  fnhMunpta,  «p«e.  wr. 
Ot  BoiIh*  with  numeral  lina  t— AmJa  int— >  pin  »  ly  a—  Um^htXj,^ 
4.  DriUit  jHwamtii,  SpM.  dov. 

K.  Martin  enumerates  3<)  apeoies  altogether  from  Jliocone  beds  of  Java  and 
Bamatra;  it  seems  very  remarkable  tltat  none  of  the  species  here  deaoribed  exhibits 
aar  rfadlaritgr  with  anj  of  thoae  tftdmi  tto  onlj  i^eaiaB  wUeb  bair  a  dlstaal 


314 


FAUNA  OF  THE  MIOCENE  BEDS  OF  BURMA. 


naemblaaoe  ue  Surcula  /eddeui  and  Smreula  baatanutuit,  If  artin ;  the  Utter 
species  exhiUte  ibe  iuw  waameBtetloit  of  tlN        vhoibb       fbw  aiiaag 

leTolTiog  chords  separat<ed  by  rather  broad  iatantiMli  iHlt  tlw  ipeote  fnim  Jam 
Mggma  to  haTe  »  perfeotij  diSereot  shape. 

Tbe  reladoiuhipot  tiheM  ten  wpedm  u  nlhor »  nmuUbb  onab  no  Uviiif  nbu 

tires  could  be  traced  of  six,  vix.,  Pleurotoma  kafemaieaf  speo.  dot.,  Saratia 

feddeni,  Noetliog,  Oenoia  irravadiea,  Noetling,  Otavatuta  m»»ga,  spec,  nor., 
jUrillia  tfetia»etui»,  Noetling,  J>riUio  prometitu,  spec,  nor.,  though  it  is  possible 
that  a  few  wmj  hare  their  nearest  relattvaiaBloiig  the  fauna  of  tbe  Iffiaoane  of  Jara, 
and  they  may  even  be  identical ;  it.  is  vory  probable  that  thoy  repimant  extinot 
types,  the  nearest  rolati?ea  of  which  CM:cur  in  the  older  Tertiary  bedit 

OutpMiM,  OUMttaa/UmMa,  k  identlMl  vitkthAlMag  apadM  of  the 
same  name,  while  two  others,  Clavatula  prolonodife^'a,  spec.  noT.,  DrilHa  proto- 
e^ta,  speo.  nov.,  are  so  olosel;  related  to  living  specieat  differing  on!/  by  smaller 
die  and  nton  ddkate  otnaoMntatioo,  that  thqr  nnu*  he  eooaUaied  aa  their  direot 
ancestors. 

The  last  named  species,  OtavattUa  proio»cd^fera,»pto.  noT.,is  the  moat  interest- 
ing of  all;  whUe  It  k  oartain  that  it  repnseBte  tiie  permanent  netnio  stage  of  the 
livint;  Pleurotoma  noi^iKm,  Lmk.,  it  is  almost  equally  certain  that  it  is  identieal 
irftii  Hwokma  temikt  Onjf  whioh  ia  at  pmeat  leatiioted  to  New  Goinea. 


IftlvaoTOHA  (s.  s.)  s:a.benaica,  spec  nor.,  FL  XXII*  figa.  21,  21e. 


9^      .      .  Umm. 

Afi-iM^.    .  ar 

,     The  shell  is  of  small  size,  fusiform  in  shape  and  composed  of  a  high  tnneted 
spire  and  a  fairly  high  atiteiriorly  Klronglj  eoutiaoled  body  vfaorl. 
Embryonic  wborU  not  observed. 

IhoapbeeoaaiatBof  witleatthaa7flat»faidy  high  vhoriib  whieh  inoieaaing 

slowly  in  height,  are  sppnmfpd  by  an  ill-marked  suture.  The  posterior  pnrrion  of 
the  stirfaoe  ia  deeply  excavated  by  a  rather  broad  furrow,  corresponding  to  the 
lahnl  alit,  and  nwrlced  with  nameiom,  eloeeijr  aet  enrved  eMie  of  growth,  hut 

there  in  no  detached  keel  clo'^e  to  the  suture.  The  nmnmentntion  oooelita  of  three 
terolTiDg  keels  of  different  strength  and  appearance ;  and  No.  S  aie  close  to 
the  anleriw  end  joat  abore  the  aotnie;  both  are  Bmootb,  roonded  and  eepaiated  bjr 
a  very  narrow,  .sharply  engraved  ftirrow;  No.  3,  which  is  separated  by  a  sliijhtly 
broader  inteiatioe  from  No.  ^  ia  tbiok,  almoet  of  tbe  ttrength  of  Nos.  1  and  2  taken 
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together,  rounded  aod  set  with  stroag  regular  granules  separated  bj  luunoir 
iatamb;  immadiatelj  behind  No.  8  foUom  the  foiroir  wUoh  is  set  triths 

number  of  fine  granulose  chords. 

The  body  whorl  ocoapiee  about  half  of  the  total  height ;  its  poaterior  part  is 
veDtrieoM  mmI  lAtbar  Urn;  tAtedoAx  it  ii  laddenly  eoatnuted,  terminating  in  a 
long  basal  canal.  The  ornamentation  differs  somewhat  from  that  of  the  spire 
whorls;  the  thick  keel  Mo.  8  is  split  up  in  two  parts  hy  a  fine  furrow^,  indicatiuns  of 
whieb  oonldjast  be  uotioed  on  the  penuUiinatu  whorl;  Noa.  1  and  2  which  ace 
a  little  wider  apart  have  become  granulose,  and  in  front  of  No.  1  then  is  <wifl*bw 
£rranulof»e  keel,  markin<:  the  point  at  which  the  body  whorl  suddenly  oontraots.  The 
hasal  oanal  is  oovered  with  a  number  of  strong,  equidistant  granulose  revolving 
keels  seimaled  hf  father  broad  intentioes. 

Aperture  prohablf  sfurej  Batwiof  OMial  kog  ud  minov. 

Oe^ogical  occurrence. — 

2oiie  of  Ar^  liwAaWj,  Kama. 
gemwifc  At  the  fttsl  glaaoe  Ods  ^eeias  might  be  mlatakiBii  for  Keurotomm 

prifonndifrra,  but  anloser  oxioiinitifm  will  pDve  that  it  differs  by  its  omamenta- 
tioDt  oonsisting  of  a  strong  granulose  keol«  in  front  of  whioh  there  are  two  other 
ones,  snooth  on  the  spire,  but  granulose  on  the  body  whorl,  and  there  Is  no  keel 
behind  the  furrow.  In  Pleurotoma  protonodifera  we  have  only  one  grannlese 
ked  oloae  to  the  aaterior  and,  but  a  strong  smooth  keel  behind  the  funow. 

E.  Martin  deseiilNMl  two  specie^,  Vtmmtoma  wndwardi  and  tUw^tma 
floront^o,  which,  as  the  autlier  himself  states,  are  so  closely  rdated  to  eoeb  other 
that  a  specific  distinction  appears  difficult;  at  tlie  first  glance  both  seem  very 
similar  to  the  species  under  examination.  Particularly  if  it  were  supposed  tliat  the 
tutom  mns  between  keels  Nos.  2  and  8,  in  other  words,  that  keel  No.  3  would  be 
No.  1,  and  Nos.  1  and  2  would  be  Nos.  2  and  8,  or  that  keels  Nos.  1  and  2  instead  of 
being  on  the  onterior  end  of  the  whorl,  would  be  at  the  poaterior  one.  I  could, 
bowerer,  aseerlahi  Oat  thesntnve  nins  ae  abore  deseribed  aadlhat  the  sequeoee  of 
the  kcola  is  a"*  statod.  Pleurotoma  karenaica  is  therefnrc  easily  distinguished 
from  both  Plenrotoma  woodfOonU  and  Pleurotoma  coroaifera,  by  the  absence  of 
ketds  at  ttie  posterior  end,  and  by  their  presenoe  at  tlw  anterior  one. 

Among  the  living  specii  s  Pleurotoma  kienfr.i,  Reevo,  from  the  Indian  Ocean* 
seems  closely  related,  having  also  few  keels  in  front  of  No.  3 ;  these  keels  are, 
however,  lafher  sliarp  and  thin,  not  foondod  as  in  PUwrotoma  ktrwieu,  separated 
by  broad  concave  intcrstioes  whioh  beer  «  fMT  filiform  chords ;  keel  No.  3  is  distinctly 
subdivided  into  tbree  finer  ones,  the  concave  band  behind  it  is  ooveced  with  shacpfy 
raised  chords,  separated  by,  rather  brood  interstices ;  along  the  posterior  end  Tone  a 
rather  strangand  sharp  keel,  wbioh  is  particularly  (''onspicuous  on  the  earlier  spire 
whorls.  It  seems  therefore  mthor  dout)tful  whether  there  ia  leally  a  lelattonahip 
between  Pleurotoma  kieuerii  and  Pieurotoma  karenaiea, 

Ih«fenoibeen  ahle  to  diaovrer  any  othar  sdatim  of  <Ub  apeoiM*  wUA 
jKtAiMj  npnaeati  an  cilinei  iypa. 
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BvBOnu  ruwmi^  KoetKng,  n.  XXII,  flga.     iU»  SS,  SSa,  ii,  SAi^ 

ISN.  AmMkIs  >hUlnl,  VwUiiir.  VVmm  Tm^  VffwBmH.  Km.  Om/kg.  9mf  of  lofii.  18M. 

vn!.  xxvii.  c.  S3,  ri.  viri.     *,  u. 

IVDi-  JPItmvtamo  inttmfta,  NootLiiiic,  MtMiaii*  Foa.  Uppar  Bam*,  MMk  Otologi.  8ar*e;«{  ladiai 
TAXX.TU,p.41,pi.X.I|i.Ll«i  l^lg^ft. 

No  flompIeletpecuiMMliaTeflODM  voder  examioBtioii.   V otiiiag  era  tlMnfoie 

bp  snid  with  resard  to  the  measurements,  though  it  saeniB  that  the  shell  did  nttnin 
odIj  a  moderately  large  uze.  Its  shape  U  fusiform,  and  it  is  oompmed  of  a  hij{b 
ekratad  tpire  and  a  Kmg  antoriorly  contneted  body  wliori. 

Tlie  spire  whorla  nre  veutric  isf ,  liexangular  in  hnrizonf.il  frrtion,  and  <)('paTated 
by  a  daepi  samewbat  undulating  suture.  The  oraameatalioD  consists  of  six  thiok, 
vonnded  longitadiBal  ribi  wpirated  hf  brmd  eeuetm  intenticai^  sad  Miiie- 
wfaat  angular  reTolviDg  keels  of  moderate  strength,  fniii  of  wliiiih  am  iwliinlwl  in 
tbe  aateriof  pnrtuui,  wbila  wpanted  b;  a  broad  smooth  band,  the  flfth  ran  oloaa 
to  the  nitaMk  Hie  anteifor  keeb  ara  aeipanted  hj  broad  intentloee^  set  with  rery 
fiDe  revolriDg  line*.  Tiie  posterior  poitot  the  surface  which  is  slightly  concare 
free  of  any  omampntition  and  forms  a  very  cbaraoterietio  ainooth  band  whioh  01k 
tbe  body  whorl  be:irs  Une  concavo  BtrisB  of  growth. 

The  body  whad  b  lather  high,  ▼aotriooae  at  the  posterior,  oontraoted  at  tha 
anterior  end.  Tlie  ornamentation  i";  the  same  as  on  the  body  whorl,  only  that  the 
whole  surface  in  front  of  the  stnootU  band  is  covered  with  revolving  keels. 
Antarior  eanal  aftparentlj  latlwi  Icog. 

Aperture  not  obaarTsd. 

Geulogiral  occurrmee.^ 

Zone  of  Faraeyathut  oaeruleut,  Yenangyat. 
Zone  of  Caimllafb  mmrtMmMh  Miabv. 
Zone  of  Area  theobaldi,  Eaina. 
JiMNwIt.— Id  mjr  prerioaa  mmoix  1  described  this  species  as  a  FoMjotorlo^ 
Init  baTtng  einee  diaoorwed  the  ooneava  «tri«  of  growth  oa  tbe  anooth  baad  of  tho 
posterior  jinrt  of  the  wborls,  indicating  aslit  at  tbe  aperture.  thegODerieiiaJBaililltt 
he  changed  as  it  unquestionably  belongs  to  the  genua  PUurotoma. 

The  specimen  which  I  figured  on  pi.  X,  figa.  1,  la,  under  the  name  of  Drillia 
Mtrrupta  baa,  on  comparison  with  the  bettflf  pneaarved  epecimepa  fraaa  Xana, 

■proved  to  bo  iflentical  with  this  species. 

Surcula/eddeni  has  a  distant  relationship  with  Pteurotoma  {Surcula)  banto' 
memit,  Z,  liartiii,  inaamaoh  as  the  otnamentalion  of  the  whorb  appean  to  be  she 
same.   The  species  from  Java  differs,  however,  by  a  diff<'rt>nt  shnpp  of  the  shell. 

I  have  not  been  able  to  disoover  any  further  living  or  fossil  relative^  and 
AirMla/«dtf«ai  most  piobaUj  icpmaiiti  an  eifiiiok 
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Oin»A  imBATunoA,  NocOInfr,  VL  XXII,  figklSi  S5a,  1^  M«. 

IMS*  MMniMM(Oy/>'«^°'"'l  irravadiVa,  NecUini;,  Hitxm*  Poo.  UppW  3iM> flitlig*  fclWJ 

of  India,  Vol  XXVII.  p.  41,  pi.  IX,  igt.  6,  6a. 

The  three  upaoimeiu  which  bare  oome  under  euminAtion  are  rather  fragmeat* 
miy.  Mil  no  noMOMOMili  oooU  b*  iak«ii»  but  it  serau  fhat  die  abell  atliimd  » 
fairly  moderate  aise.  Iti  ainpeii  mitiUonDt  beiBft  camgoati  of  s  hi^  qiw  aad  a 
TWj  high  body  whorL 

BrntoyoniB  wlmrli  not  o^Urrsd. 

Oalj  two  spin  wborll  are  presenred ;  these  are  slightl;  angular,  rather  high, 
and  qniddy  inoreaaing  in  itteagih  wtt  Mpatated  bj  a  aharp  ai^tare.  An  indistinot 
Kwnded  keel,  which  runs  near  the  tutore,  teto  off  a  imall  poaterior  part,  gently 
aloping  towards  the  suture  from  a  larger  anterior  one.  The  keel  wbiflh  flonre* 
spends  to  the  labml  slit  is  set  with  about  six  fine  revolving  chords  sepantad  bj 
linear  in ttintic^s;  beliind  thote,  and  close  to  the  suture,  are  two  strongly  nind 
linear  revolTing  keels  separated  by  a  furrow  of  the  same  breadth  as  one  of  tbe  keeili. 
The  anterior  portion  bears  about  five  fine,  rovolvinir  keeh  separntod  by  broad  inter- 
stices. These  keela  are  crossed  by  faint  longitudiuiU  ribs,  which  are  somewhat 
iiKgnlar  in  atfengfli  and  Mpaiated  by  ftdily  bnad  iaterfala,  piodaee  iH-narlKd 
nodules  at  the  point  of  iatemetion. 

The  body  whorl  is  my  Ugh,  flattened  and  only  slightly  aocuminate  in  anterior 
difMlioB.  The  onianieatatioB  is  the  aame  aa  on  the  apiie  vhocb,  only  that  aooocd' 
lag  to  the  greater  heigbt  of  the  anterior  poirtioai,  there  are  about  IS  atHOQg  lerolT- 
iag  kedhi  separated  by  broad  interstices. 

Aparinra  not  obiewed. 

Zone  of  3Iylila»  mcoharicui,  Singu. 
Zone  of  Cancellaria  mariiniavn,  Minbu. 

Memark$, — Tltis  species  is  easily  distinguished  by  its  mitriform  shape,  and 
fieeallBr  emaBaalatiod  from  all  the  others  here  deaertbed.  Thoogh  ha^ng 
carefully  searched  for  any  species  which  could  be  compared  to  Oevota  irravadiea,  I 
failed  to  discover  any  relatiToa ;  there  is  therefore  the  greatest  jtrobabilily  that 
it  repveaeata  an  iadigmoaa  tjype  vUdt  ia  eztinot  among  the  lirlng  fkana  of  the 
Indian  Ocean,  bat  noat  probably  baa  its  aeanat  lelalsTia  ia  tbe  &ana  of  tlie  older 
Tertiary  beds. 

ObaTATiaa.  xiriroA,  apea  aor^  Tl.  XXII^  flga.  3,  le. 


H«%M  .    .  eaM».(ininn), 
mitt    .    .  »  m 
A|fasisa#»    .  M»* 

ItwakdliaofabirlylaigeaiaekliiaifaRniiishapa^oansiatiBgarablgh  turreted 
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■pifB^  uul  large  Tentriooie  body  whorl,  abrapdj  «oiiitniotod  and  termiBStlBg  in 
mther  a  short  canal. 

Embryonic  whorls  not  observed. 

The  spire  ooosista  of  probably  7  to  8  fairly  high  whorls  whioh  increasing 
slowly  in  Mglit  an  lopantod  by  •  diarp  ntture.  The  eariiar  whwls  are  sB^bflly 

tX)ncnv(>,  bu'  they  liecome  gradually  flat  and  the.  penultimate  whorl  i« fairly  bulging 
out.  The  ornameutatioa  conaiats  in  numerous  Tory  fine  regular  leTolving  lines 
whiidi  apparently  eover  the  whole  suflaoe  and  aie  sepBiated  by  finely  engrared 
intentices. 

The  body  wliorl  is  large  and  oecupips  a  little  over  half  of  (bf«  total  height ;  the 
posterior  end  h  broad,  inflated  but  distinctly  flattened  ;  anteriorly  it  is  suddenly 
eontvaetedaud  tenninatea  in  a  short  eanal.  wbidi  equate  in  height  the  poeterior 
part.  The  ornnment.ition  was  probably  the  samp  ns  on  thn  spire  w'mrl*,  but  it  is 
also  probable  that  the  surface  was  smooth  and  exhibited  only  striie  of  growth. 
Hm  strias  of  gvowHi  aw  noawKiWy  very  oiaaely  Mt  md  loim  a  deep  and  bmad 
sinus.  TThioh  Is  situated  aU^ttly  beUad  the  ndd^  of  flie  posteclar  portian  of  Hbn 
surface. 

Aperture  not  well  .°ocn,  but  probably  rather  &niaU,  obscurely  reot&ugular  in 
■hapei  the  aateiior  eanal  is  ray  short  and  aartow. 

Oeologioal  ocotirrenee.— 

Zone  of  PartiHelipipedim  prototortuotum,  Kama. 

JtMNoriba. — ^Ihe  only  specimen  whioh  has  oome  aitder  exami  nation  is  unfor> 
tnnatdy  eoaai^nbly  rolled  and  worn.  It  was  therefore  only  by  the  merest 
accident  that  the  ornamentation  of  the  spire  whorls  remained  pres«-rvod  on  a  small 
p-irt,  but  it  is  impossible  to  say  whether  this  ornamentation  also  extended  on  the 
body  whorl,  or  whether  its  surhoe  is  smooth  as  it  appears  to  haTe  been. 

OUmlMa  mmgu  »  earily  distingnished  from  all  tiie  other  apeeiea  hsfe 
deaoribed  by  an  almost  smooth  surraoe^  destitute  of  any  loti<^itiirlin:i1  ribR  or 
tnberolesi  it  bears,  however,  a  great  reaemblaaoe  to  OiaveUula  /ulmmuta,  but 
tbongh  the  shape  is  mnoh  the  aame,  it  differs  oonaideirably  with  regard  to  the 
wliorls  and  their  ornamentation.  In  Clatatuia  falminata  the  whr  ris  rnmain 
concave  throu^^hout,  oreo  the  body  whorl  exhibits  a  broad  though  flat  furrow  on 
its  poeterior  part ;  in  Olaealwia  mumga,  only  the  eirfieir  whoila  are  eoneaTe,  tte 
middle  spire  whorls  are  flat  and  the  penultimate  as  well  as  the  body  whorl  are 
ventricosc.  In  Clavaiuln  munga  thH  ornamentation  consists  of  very  fine  levolT- 
ing  keeb,  separated  by  linear  engraved  interstices  ;  in  Clatatuia  J^mimta  the 
anterior  part  of  the  earlier  spin  whoris  is  est  irith  short  tuhenles,  and  the  rffolT- 
ing  keels  are  limited  to  the  concave  part  of  the  surf  ace  only. 

Oiatf^ida  auutga  unquestionably  represents  a  type  whioh  is  extinct  among  the 
present  fotma  of  the  Vidian  Ooean,  «ad  as  I  have  not  been  able  to  diM»Tfr  any 
f os«il  relat  i ves.  it  is  ptobaUj  •  sipeaieB  whioh  has  its  iriakions  in  the  oUn  Tnliai7 
beds  of  ^mU'Wi 
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CuTATUftA  vDiiiixirAu,  Ekmr.  Pl«  ZZm.  flfi.  1^  S«. 

184S.  Ptanttma  fmtmtaala.  Sam,  Umgn^  •!      Ow  Pfa«r<«HM,  |1  T,  «t.  87. 

The  only  apecimen  which  hw  eoaM  vndar  enminHtioii  if  partly  matilated, 
sad  at  it  it  still  imbedded  inUie  matrix  from  wfaioh  it  oould  not  be  freed  without 
breaking  it,  no  measurementa  could  be  taken. 

The  shell  att-iined,  however,  a  fairly  lar^v;  nzc,  as  the  fragmont  measures 
29  mm.  ia  leagtU  ;  it  is  fiuiliurm  in  shape,  compo^d  uf  a  high  and  turreted  spin 
»ad  >  body  whorl  taminatiBy  appatantty  in  a  abort  canaL 

Embryonic  whorlt  not  observed. 

There  are  three  spire  whorla  preserved,  which  are  rather  high,  bat  inorease 
aloirty  in  bdf  ht  and  are  aepaiatad  by  a  dtarp  aatai&  The  aorfaoe  of  the  whoila 

iiOOiloaTo,  from  a  broad  flat  furrow  which  on  the  earlier  whorLs  runs  apparently 
in  the  middle,  but  shifts  its  place  on  the  later  whorls  somewhat  in  posterior  direo> 
tlon;  on  the  eadkr  wborh  the  fbnov  fifailiar'deepk  bat  beoomea  gradnally  ilatCer. 
The  earlier  spire  whorls  differ  oonridaiiaUy  from  the  later  ones  with  regard 
to  the  ornamentation  ;  on  the  earlier  onee  there  is  a  tingle  line  of  ttmng,  a  little 
oblique,  tubercles  on  the  anterior  part  of  the  aurfaoe,  quite  ckwe  to  the  rateio. 
These  tubercles  have  perfectly  disappeared  on  the  penultimate  and  thB  praoeffiiig 
whorl  which  aro  therefore  perfwtly  smooth,  except  for  the  reYolving  ornamenta- 
tion. Iho  oariier  whorls  seem  to  be  covered  oil  over  the  turfaoe  with  very  line 
iBfolvIng  oboida,  aapamted  by  Uaear  Inlenlioao,  the  nninbar  of  fliew  oboede 
apparently  deeronsfs  with  advancing  age,  and  with  the  disappearance  of  the 
tubercles,  the  chorda  become  more  and  more  restricted  to  the  oonoare  central  part 
of  the  aurfMe.  On  the  pennlttoMte  wltod  their  number  i>  atUl  moN  ndnoed  and 

the  greater  p.irt  of  the.  s  irfaco  has  become  smooth  ;  on  the  other  hand,  numeroua 
olosely  set,  very  regular  struie  of  growth  become  more  piomineat  than  ou  the 
pnoedhig  wharb. 

The  body  whorl  is  fairly  large,  its  length  being  probably  the  same  at  that 
of  the  spire ;  the  posterior  part  is  broad  and  inflated,  the  aotoior  one  oontiaoted, 
forming  an  apparently  short  canal.  The  farrow  ezoarating  Che  aarfiUM  haa  beaome 
very  £at,  though  it  is  still  quite  distinct  and  runs  now  close  to  the  suture,  above 
the  labrtil  slit.  The  posterior  part  of  the  surface  is  almost  smooth  ;  only  a  few 
indistinct  rerolving  chords  can  be  seen  in  the  furrow,  while  on  the  other  part, 
lUnlengfaTedlinM»  aqpantod  by  nthav  hiaad  mtentieea,  beoomo  viaibla.  The 
anterior  contracted  part  is  coverfil  with  a  number  of  fairly  strong,  rounded 
keall,  separated  by  broad  interstices  which  are  filled  up  by  fine,  little  sinuous 
IhM.  The  strife  of  growth  are  munetona.  doaefy  aal^  bat  Twy  legular  and  fine^ 
fomlng  a  bioad  and  deep  sinii^  tha  af»z  of  wbloli  it  jnit  ia  front  of  Ihe  ftuamr. 

Apertno  not  observed. 

Zone  of  Ifyfilut  nicobaritm$,  Singo. 
JtiMorii.— Ihii  speeiaa  ia  «o  okaalr  rdatad  to  Oinatmla  miMif  a  that  at  the 
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6nt  glance  it  might  be  mistaken  for  that  tpecies.  It  is,  however,  easily  distin* 
gnidied  by  tlie  irliorii,  ft  featum wUoh  iaaHll  vdl  tasn  evan  on  iha  bo^ 

whorl.  In  addition  to  this,  the  ornatnentatioD  readily  distingujahw  OalwaMa 
fulminata,  though  I  admit  that  it  will  be  diffioult  to  separate  rolled  spedmens 
of  both  species.  Bnt  as  it  aeema  that  Clavatvla  munga  occurs  only  in  the  aone 
of  ParalleHpipedum  prototortwuum,  while  Clavatula  fulminata  ia  restrioM  to 
the  7onn  of  Mylilut  nicobarirut,  and  ns  in  both  horizons  no  similar  8]^0otB8  OOenii^ 
the  determination  even  of  rolled  speoim^Ds  should  not  be  doubtful. 

I  have  Iwen  able  to  eonpwe  •  apMiiMB  of  CtMwfute  >WMrfiMf#  Ikon  fho 

Indian  Ocean  wliich,  though  it  appenrs  to  Ye  sli'^htW  rolleil,  eshibta  exactly  the 
tame  obaracters  as  described  in  the  fossil  specimen  ;  the  broad  furrow  which 
wnalioolaica  the  wborla  «nd  vblob  peniBis  up  to  the  eperloM  b  M  wcQ  marked 
as  the  row  of  granules  at  the  anterior  end  of  the  spire  whorls,  and  the  anterior  part 
of  the  body  whorl  exhibits  the  same  reTolving  atiis,  the  jntentioea  of  which  aie 
oemiviBd  bj  ftwr  qbh  m  notieed  on  the  fcnQ  qmdmen, 

dhAWAtajJi  nmmaomaMaAt  qieo^noT^  TL  XXHI,  figs.S,  8e^  4, 4e. 

ma.  TImtlma  wymi.  SMilinc.  Mio«>-ne  Fmi.  r^p^r  B.irmii,  XtM.  Otah^  taftf  sIIdJK 
Vol.  XXVlI,  |k  40t  pi.  IX,  fifft.  6.  Sd. 

None  of  tbe  ^eoimeni  is  aQfll<dently  well  preferred  (o  allow  for  meaaote* 
mnata,  bat  it  aeema  that  the  sliell  attained  only  »  moderate  me.  It  is  fu^form  Jn 
ftliape,  composed  of  a  high  tiuieted  apiie  and  a  low  body  whorl,  taimiaating 
apparently  into  a  short  baaal  oanal. 

Embryonic  whorls  not  observed. 

The  number  of  spire  whorls  could  not  be  ascertained,  hut  they  seom  to  bare 
been  fairly  numerous,  rather  high  and  separated  by  an  indistinct  suture  ;  tbe 
ratfaoe  is  deeply  ezoavated  by  a  bioad  fanow  nniitng  on  the  posterior  part>  doae 
to  the  suture,  but  being  separated  from  it  by  a  strong  angular  revolving  keel. 
Ibe  ornamentation  oonsista  of  a  line  of  laterally  compressed,  very  short  longitudinal 
riba,  ontbeeiiteriorpart  ekae  to  the  sntara.  Iheae  tflwrwhieb  oo  the  eoiUer 
whorls  take  the  ibape  of  tuborclfts,  are  slightly  obli<iae  and  are  sepamtpd  by  regular 
equidistant  intervals.  Ih^  whole  snifaoe  is  covend  with  numeroua  fine  revolving 
obords  spparated  by  linear  intentioM. 

The  body  whorl  is  appaiently  short,  the  posterior  part  is  ventricose,  the  anterior 
one  contracted,  forming  an  apparently  short  basal  canaL  Tlio  fine  leTolving  chorda 
are  heru  replaced  by  sometvliat  irregular  revolving  keelfc 

Apeaiiife  not  obaerred. 

Geological  occurrence. — 

Zone  of  Mytilut  nieoburictu,  Singu. 
Zone  of  OttiiBeUaflm  maHMamat  If  inbu. 

HetmrJ:"  In  my  previous  memoir  T  identified  this  species  with  Phnrotoma 
90ffe$i,  d'Archiao  and  llainie,  a  view  which  I  think  was  erroneous,  and  to  which  I 
waa  led  b;  Meian.  d'Anbiio  and  Haime'a  rathev  iaBaftdent  flgwe.  Pleerofeme 


uiyiii^ud  by  GoQgle 


FATHfA  OP  THE  MIOCENE  BED?  OF  BURMA. 


851 


voym  di(T>'r$,  aa  1 1iavr>  now  fouod  out^  by  asbwp  mediaa  keel  of  which  then  n  lio 
trace  in  Qlaoatula  piotonodifera, 

Otaoatml*  protoaodiftra  ia  by  its  ornamentatioa  easily  distingaislied  from 
all  tbe  other  species  liere  describod,  except  Clacatula  m^mga,  with  which  it 
baara  a  considerable  similarity ;  it  is,  however,  distinguished  by  a  larger  size  higher 
whorla*  a  bnwder  «oiioav«  part  and  a  almple  poaieri«rked,  eovared  with  Ifaia  ohorda. 

Tiiest)  urn  the  distinguishing  features  of  fragments  ;  if  a  f ullv  pri'SorTedaparfnien  of 
Clavalitla  munga  is  examined,  there  is  no  doubt  as  to  the  spociiio  diffetmoe  oo 
aooount  of  the  perfeoUy  different  body  whotl. 

Clavatklm  protoitodifitra  aeems  to  be  closely  related,  if  not  identical,  with 
Pleiirotoma  grumtriit  K.  Martin.  Description  and  figure  aeom  to  agree  so  well 
that  1  or  a  long  time  I  felt  inclined  to  identify  both  species.  Tot  it  seems  to  me  aa 
if  there  existed  differences ;  Martin  doea  not  mention  a  posterior  keel  running  close 
to  the  Niiture,  but  such  a  keel  exists  unquestionably  in  Claca/ula  protonodifera, 
though  it  is  only  distinctly  visible  iu  the  smaller  specimen,  while  it  is  not  quite  ao 
dearinthe  bigger  ana  U  this  keel  ia  vealljr  not  present  In  Fhmrelma  tirluemtt, 

fte  absence  would  constitute  a  ^ood  distinctire  featiiro,  but  if  future  reB)\arrhfs  — 
PMlfeesor  Martin  examinod  only  a  single  specimen, — should  proTe  that  it  existed,  I 
ibink  that  M^mrplomtt  grittemit  moat  be  identified  With  OtopatOa  protomoHferm. 

I  have  been  able  to  compare  a  specimen  of  Pleurotoma  nodifera,  Lmk.,  from 
the  Indian  Ooeaut  and  I  can  only  state  that  there  doea  not  enat  tbe  alighteat 
differenoe  between  tiie  earlier  ipire  whods  of  thb  apeeiee  and  thoae  nnder  eznm- 
ioation*  The  ornamentation  of  the  living  speoimea  consists  in  a  strong  rounded 
revolving  keel  A,  set  with  thick,  somewhat  oblique,  elongate  tuberclea,  separatnd 
by  oquidisumt  oonoave  intorstioes,  which  runs  close  to  the  anterior  end  ;  between 
tbia]Eeeleadtiiemtnre,a  finer  bat  imooth  keel  F  a  visible.  Behind  keel  A 
follows  a  smooth,  rather  broad  concave  band,  covered  with  fine  revolvin  >  lines, 
,aod  close  to  tbe  posterior  end  runs  a  strong  revolving  keel  F  which  ia  simple  on 
tbe  earlier  whorle,  hut  very  soon  spllti  npintwoftDMonee  F'aodF  (eee  ig.  4, 
pages')  2). 

The  above  description  of  the  ncauio  stage  of  the  living  Fleuroioma  nodtftra 
is  exaeiiy  ti>e  same  aa  that  of  the  fimfl  spedea,  and  the  onlj  differeDene  I  ean 

di^rovor  are  ]i4>rhri|is  the  inore  concave  whorls,  the  b^-tter  tnnrked  revolvin;;  lines, 
and  tbe  slightly  stronger  posterior  keel  P,  which  does  not  appear  to  split  up. 
Thfa  ornamentation  peraieta  nppueirilf  in  the  fomtl  apeotee,  bat  in  the  liTing  one 
it  undergoes  a  certain  eli:in<:<>,  which  cannot  be  disrcgarJed. 

In  tbe  firat  instance  the  oblique  tubercles  on  the  anterior  keel  become  aote 
and  nMue  weakor,  tfll  thajr  hare  ahnoat  disappeared  on  the  body  wltorL  l^d 
in  hand  with  this  goes  a  splitting  up  of  the  keels;  this  tendency  is  at  first  indicated 
by  three  fine  lines  separated  by  rather  broad  int«r8tic««  (see  whorl  4  ;  A'  A' 
A"'),  both  become  more  marked  with  advancing  age,  a  finer  chord  F  appean 
in  front,  and  on  the  penultimate  whorl  the  homogenous  keel  of  the  neanic  atige 
is  divided  into  four  fine  and  smooth  revolving  chords,  A"'  A'  A'  P',  which 
by  their  undulating  appearance  still  indicate  the  former  existence  of  tbe  tuber- 
coles;  the  intentieea  eepanting  ths  ehoida  aw  wthflr  hnad  deep  fnmnra. 
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Oik  flie  Mf  wh«fl  tiM  fad  baa  entinty  disappeared  and  is  nplaoed  by  frar 
■mooth  flat  keels  of  almost  tho  Ramo  stron^h,  A'"  A'  A'  F',  in  front  of  which 
there  is  a  fifth  finer  oaa,  f ',  whioh  has  appausd  oa  the  latter  b&U,  The  originally 
atrong  gramiloae  keol  has  thna  oa  the  body  wborl  beoome  modified  into  a  number 
of  liner  one-t,  similar  to  those  which  cover  the  anterior  pirt  of  the  li  Jy  whorl* 

The  posterior  keel  which  is  simple  on  the  earlier  spire  whorl  cshihita  very 
■oon  a  fine  furrow  (whorl  fi)  whioh  gradually  dividtss  in  two,  V"  and  P  (whorl  4) ; 
on  the  pennltimate  whorl  the  posterior  ked  is  agda  aob^Tided,  and  on  tlie  body 
whorl  there  are,  instead  of  a  thick  one,  three  fine  ohord-liko  keels,  F"  f  P*, 
deoreasiag  in  strength  in  posterior  direotion,  separated  by  broad  interstioes, 

Tho  obaagaa  vhieb  the  oraamantaHoa  of  the  vboris  imderge  (hning  tbo 
different  eTolutionary  stages  will  he  sfen  best  from  the  following  diagram,  the  upper 
figure  representing  Fleurohma  nodi/era,  the  lower  one  vlavaiula  protottodi- 
yfcria.*— 

FM.4. 


In  Tiew  of  the  aboTe  differences  of  OmainOOtation  T  think  it  better  to  distin> 
gniah  the  £oeail  species  whioh  unf|iuiliaiiiably  represents  the  permaoent  neanio 
fltago  of  flw  firing  Plettrotomn  noi^tra  under  ft  separate  naine^ 

Under  the  name  of  Tleurotoma  luxUfi'ra,  K.  Martin  described  a  8i>ecies 
from  JaTa«  which  is  unquestionably  dillerent  from  Cla9eUula  prot<modifer<i, 
Martin's  figure  shomChoaabdiTlBion of  A  into  apparently  three  aooondafy  keels, 
distinctly  on  tbe  body  and  penultimate  whorl,  but  it  is  not  quite  clear  whether 
the  earlier  whorls  are  equally  divided.  On  the  other  hand,  Martin's  figure  shows 
only  a  simple  keel  P,  but  though  Martin  states  that  the  speoimena  examined  by 
him  are  exactly  alike  the  living  species,  I  cannot  bring  this  ornamentation 
in  acoordan<ie  with  that  observed  in  the  livini;  specimens  I  examined.  It  rather 
aeema  to  me  that  Pleurotoma  nodifera,  K.  ]Uartin,  occupies  by  its  subdivided 
anterior  keel  A  and  its  simple  posterior  keel  P  »  medioni  position  bstwera 
Clavnlido  rrotnnodi/>  ra,  having  both  kr^r-h  A  and  P  UadMded  and  PIsnrvlsiM 
nodi/era  where  botit  A  and  P  are  subdivided. 

TboQgb  I  hnva  no  doubt  that  Pktmiemm  prettM^trm  rspfsseata  flio  pemnuient 
iiett^  stage  of  ftairtfemMdl/^yeCtheie  is  another  q^eoiei^  tfHuk, 
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sat 


Qny  {—corrugata,  Kien),  from  Nev  Guinea,  which  appears  identical  with  Clavatutm 
prvtonodifero  ;  unfortunaUily  I  am  not  in  t!ie  in>'<ition  to  rnmpare  a  living  specimen, 
but  to  juxlge  fium  Becve's  iigure,  the  similarity'  ia  so  great  that  it  is  impoesible  to  find 
any  other  difEenonoea,  ezeept  that  it  saana  that  on  the  spin  vkorb  the  gnmnloae  Iceel 

il4  little  farther  away  from  the  sutviro  tliaii  in  Clartit'ila  prot«nodi/ern. 

The  rusult  of  the  above  ooosideratioaa  could  be  expressed  in  the  following 


Iiidift— Bum. 

KtnrUafam. 

BUM™ 

 \  '- 

1 

Plturtttma  fntanodiftra. 

This  would  mean  that  in  the  Miocene  of  Burma  a  wgliam,  Clatatnla  protonn' 
difera,  exisU  which  hob  iu,  direct  dcscoudauta  among  the  ttant.ci  the  Indian  Ocean 
in  Pleurotoma  nodtfera :  at  the  same  time  FkurMom*  proiaiut^^  migrated  eart- 
wai  fls  ^^  hi  r<'  it  probably  still  exists  aa  Pleurotoma  Ifftwt,  baring  apparently  hardly 
changed  iut  obaractera  during  this  migration.  If  this  view  be  correct,  the  specific 
Bftme  tetmU,  Oiaf,  dioiild  be  snbititntad  huff^mo^trot  Noetiinp,  bnt  the  Qneatlaa 
must  remain  m  alH  yance  till  apecdmBDS  of  Ptonrrtffw  ttmuk  And  HiwMtoma 
protonod^era  can  be  oompand. 


Dbilua.  nKumrne,  KoetHog,  PL  XXIII,  figs.  6,  0a. 

UM.  PImhImm  y— wilt,  IMBrg,  M  \c«<r^  Vtm.  Uppv  Bvmia,  VtB.  QmHag.  tmmij  af  Tadh,  ToL 

XXVII,      X,  fiK».  8.  ia. 

The  only  specimen  which  has  come  imder  examination  is  rather  fiagmentaiy ; 
tt  it  ueeBDrBB  abcNit  SO  lulu  in  lieiglit  ibe  shell 

It  ia  tmret^d  in  shape  and  compoi'.ed  of  a  hi^^h  spin  and  a  low  body  whoi^  lAkll 
taioiinated  apparently  iu  a  very  shurt  basal  canaL 
RnbfyoBie  whorli  not  obatnedi 

There  are  fonr  slightly  inflated,  nther  high  spirit  whorls,  which  slowly  iaAMMB 
in  height  and  arc  separated  by  rather  an  indistanot  suture.  The  ornamentation  otm- 
astsof  four  primary  revolving  keels,  all  diffarent  in  strength.  No.  1,  which  is  tliemott 
antaiiaK't  runs  close  to  the  suture  ;  it  is  finer  than  S  which  is  sharp,  strongly  raised 
and  separated  from  No.  1  by  a  broad  slightly  concave  interstice.  No.  3  is  ratlm 
lower  than  Na  2,  but  chiefly  differs  by  being  set  with  low,  rounded  nodules  sepam* 
tod  by  nlJierlmad  intervals.  No.  4  is  the  finest  and  lowest  of  all,  very  close  to  the 
■ntim  and  N]iBCat4xl  by  a  broader  interstice  from  No.  3  than  the  latter  i.s  from 
No.  1>  AB  the  interstices  are  set  with  filiform  chords,  separated  by  rather  broad 
intantfeesi  and  Tmying  in  nunber  aootading  to  the  breadth  of  the  intemtiMe 

bt'fwcon  the  {iriitmrv  ribs.  The  n'volvins;  oniami'tifation  is  iiitrr^ei't'-il  ^ly  numerous, 
very  fine,  but  bouiou  hat  irregular  closely  set,  longitudinal  linos  which  are,  however, 
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only  diRtinctive  in  the  intmticpfi  ln■■t^v^•l•!l  llio  primnrv  rilia.  These  lines  whicli  pro- 
bably represent  the  strise  of  giowtii  rim  oliliqudy  froiu  Mi  to  right  between  keek 
KaiblaiidSaiidin<gi^iMtedinodoinbetweein8«iid  A.  Ked  Snailnfliwiha 
porition  of  tlie  labral  slit. 

The  body  whorl  is  rather  low,  occupying  perhaps  not  more  than  ^rd  of  the  total 
;  it  {« inilated  and  wenn  intariody  to  te^  Tba 
orn.impntatinn  i<;  the  <vimi\  only  thst  In  bont  of  Nou  1  keel  tttm  •»  tfam  dndiir 
ones  separated  by  broad  interstices. 

i^ortm  not  oliMrfad. 

Zone  of  Taraeynthut  e^tfuteus,  Ycnrini^yat. 

S/ttKorki, — None  of  the  other  species  hero  described  could  be  compared  with 
DfWvt  yenanetMi$t  which,  though  bo1on;?ing  to  the  same  ^up  as  Driltia 
protnrincta,  is  easily  distinguished  from  this  species  by  the  larger  size  and  a  greater 
nMni?i(  r  r,[  revolving  keala,  aoA  of  vbudi  differs  from  the  oUiec amooih OOM  by  ito 
iit-uiiuluiM)  character. 

I  hare  not  liaen  •kbtoind  UD[;^HTi]^or  fipail  ii«Utv« «iC fUt i|NMte 
roo^  proiinMy  fepmenti  a  ^ype  whidi  ii  extinet  among  ilw  riweBt  faimii  oC  iba 
liidiaa  Ocean. 

Drillia  TROTOiXTEitKurTA,  spoc.  uoT^  PL  XXII I,  fi^s.  8,  8a,  9,  9«,  10,  ]()a. 

18SS-S7.  JV«iirii<MM(/)riMia)Mlar^pA^K.3l*f(ia,  Brilr.OnlaK.  0>t.  Aihh*  and  jkiutruiiT...  1«;  h>r, 

T4>  lU.  p.  Ml.  iJ.  X,  tg*.  6«,  «7.  MM. 
UM.  V  »  »         KortBa^HkMM'M.   l'p|wr  Bamu,  Mem.  Gmlog.  Snmf  of 

I  ndti,  Td.  JCXTIl,  p. «],  p.  X,  Cir,  S  (M 1, 1«J  I 

M^:».'i^•llE^CK^fT■. 

Ht'iircit  .      .   11°6  Bm. 
Width  .       .  ■ 
,  Apicml  angle  .  tt*. 

The  dull  ii  of  ttaall  dabt  tainted  in  ihape,  oompoMd  of  a  lugh       and  a 

abort  .nnterior'.y  s!i;:lilly  necinninate  ImkIv  wliorl. 

....  There  seem  to  have  been  throe  embryonic  whork,  two  of  which  were  perfectly 
smooth,  while  the  third  one  jtitfe  shows  faint  longitudinal  striffi. 

'J  lie  spire  is  composed  of  about  soA'cn,  ali^tly  TODtrioooe  whor]i» .  vLieh  ibouph 
{airly  high*  slowly  increase  in  height.  IlMaittltie  Is  imdulatiDg  and  well  "'ft'-ked. 
jpn  poiterior  part  of  the  mahm  a  Bamnr,  Irat  deep  f omnr  idiidi  ootfeqNmds  to 
^  lateral  dit  runs  very  dose  to  the  suture,  setting  oB  a  well  laiaod  Knmded  keel. 
The  anterior  part  of  the  surface  is  covered  with  eight  thick,  rounded  longitudinal  ribs 
aeparated  by  Tory  narrow  intervals.  These  ribs  arc  roiy  n^ular,  each  one  being 
ligjit  tindemeath  that  of  tho  preceding  whorl,  and  they  aaa  ovoMd  by  a  nnmbov 
of  fine  rerolving  chords  separated  liy  rather  broad  inter^tiees. 

.  The  body  whorl  is  rather  short,, occupy ing.lc&s  titan  halt'  ci  tho  total  height ; 
portKiarlly  it  is  TpntrioooB^  antodof ly  tUgbtly  eontnoted,  terminating  in  a  aiioct 
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basal  cftnal   The  ornamentation  is  the  same  as  on  the  spire  xepXK^  oa^y  Jjutt  tl» 
rerolring  ckonls  are  more  numeroiu  and  exjtend  right  up  to  Hbn  nod  o(  tjie  canal. 

Apertufe  Mt  dbMcins), )ia^ it  mma  tint  tlMuMwou^ 
n^or  broad. 

Oeo^Ofieaf  oeeurrenee. — 

Zone  of  4rea  tieobaldi,  Kama. 
Bepurlu. — |ceTiona  mcmojj  I  figured  an  ^•pieaerred  spticimcn  of 
Smvuta  /WdMi'  wUeh  I  WtkBved  to  be  Identical  wtth  P(«iiriffoiM  imttrmpU; 
having  since  received  bettor  prcs<'rvrKl  specinims,  T  have  btvn  able  to  prove  <!iat  tins 
Tiew  is  no^  ooneot  Surcuta  feddeni  though  rather  similar  to  ^  specius  here 
dcMVibed,  piutioidaify  wben  only  fragmentai^  speeiineiiB  bave  oome  nndior  eac- 
•ndnatiao,  ii  cadly  diitiitgaidied  by  tin  bn^ 

I  hare  again  carefully  compared  this  species  trftb  JMitt*  iaimmipta,  and 
X  jjiink  there  ezirt  teltaiii  differances  which  mako  it  advlwbli  lo  distinguish 
it  under  a  separate  name.  The  chief  difTcrence  exists  iii  the  stfength  of  th& 
hhs;  in  Drillia  protomterrupta  they  aru  thick,  strongly  raised,  there  being  nine 
to  one  Talnlioit  oai'the  body  and  penultimato  wborl ;  in  JUOUS  iaterrupti'  tU^ 
ribs  are  rather  thin,  soparat^vl  1  y  Imjad  intervals  and  there  are  eleven  to  one  yolu^ 
tion :  these  diileieaces  are,  however,  so  small  that  they  might  be  disregarded. 

DbUXIA  FB0KBNBI8,  ^BO.  DOT.,  ^  XUil,  fl{^  p» 

MuRvasiiKNTa. 

Hfigbt    .       ,    16  mm. 

HWiith  .     4  „  (approx.). 

AitMl  ugli)     .  10'.' 

The  shell  is  fl(  auaQ  lise,  orately  tnnetod  and  ooBqiooed  ol  a  very  high  spiw 
and  short  body  whorL  '       •'  '  •    ' •  ' 

Embrj'oiuc  whorls  not  observed. 

There  are  7  to  8  rather  high  flat  spire  whorls,  which  increasing  slowly  in  height, 
are  egpawted  by  an  indatinet  aatnie.  '  On  tba  posttrior  port  of  tliA  raifUe  a  luucrair 

thonirb  dw-p  furrow  runs  close  to  the  suture,  setting  off  a  rwrmw,  angular  keel,  the 
posterior  side  of  which  is  crenuiated.  The  furrow  itself  is  covered  with  a  few  ex* 
tremely  flne  giamdose  cliadB ;  the  anterior  part  fe  ooiv«red  urith  oMigiUi'  or  slightly 

oblique,  rouridecl  lon^'itudinal  ribs,  separatwl  by  intervals  of  about  tlu-ir  own  breadth  : 
these  ribs  are  intersected  by  four  levolving  keels  of  about  the  same  strength  as  the 
lon^tndinal  ribe,  prodooins  on  the  point  of  intersectuNTnianded  IW  tubeniesi ' 

Body  whorl  short,  occupying  lees  than  half  the  total  height  ;  the  posterior  part  is 
■lightly  inflated,  the  antecioor  one  oontracted,  terminating  in  a  short  anteriw  canal 
The  omamentatiota  b  the  lame  as  on  the  apit^  whorls,  btit  the  niimber  of  revolving 
keels  is  larger  and  the  longitudinal  ribs  tonninato  att  thb  point  of  oo&itnction ;  the 
stirface  of  the  canal  is  therefore  free  of  any  ornnmenfafion,  except  sonie  irTr'>;u]ar 
revplving  stria.  Aperture  ill  seen,  apparently  clongatcly  oval,  anterior  canal  short 
butbKMd.  .  ;  .   ,        .  , 
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Oeologieal  occurrence. — 

Zone  of  Area  theohaliii,  Kama. 

Bemark».—Th(3  general  shapo  as  well  as  the  ornameatBtkni  radilj  dtatingofah 
this  spocips  from  rill  the  others,  with  none  of  which  it  bears  any  rpsemblance.  I  hayc 
not  been  able  to  discorer  &ay  species,  living  or  fossil,  to  which  I>riliia  promemia 
QonUbe  oompsnd.  It  ii,  flifliraton,  ilmoat  eertain  that  tid*  tpsoiet  nfraaita  n 

inligsnons  typo  which  is  extinct  atnons;  the  fauna  of  the  Inrlian  Ocean,  and  iriUMB 
•aOMton probably  occur  in  the  older  Tertiaiy  beds  of  India  or  Burma. 


DeOUa  PKOTOCi^-cxa,  ipeo.  nor.,  PI.  XXIII,  ligs.  6,  6a,  7,  7a. 

VWh  .Ma 

The  shell  is  of  small  siio,  ovate  in  shape,  composed  of  a  hit^h  t united  qrin  BUd 
a  short  slightly  contracted  body  whorL   Embryonic  whorls  not  observed. 

Htm  are  inobaUy  ds,  x^ier  Ugh^flatai^trliorli,  wliioh  Bknrly  inereasfa^  in 
hciglit  aro  separated  by  an  almost  impereeptible  suture.  The  surf. nco  rimply 
ezoATated  by  a  broad  and  deep  fuirow  which  oooupies  almost  the  whole  height  of 
the  wbaria.  Hie  ornirmentatron  eomBnta  of  two  modth,  strongly  raised  angular 
revolving  keels,  the  most  posterior  of  which  runs  chjse  to  the  suture,  while  separated 
by  a  broad  eooioaTe  intentioe^  the  seoond  one  luna  exactly  in  the  middle.  The 
florlBce  on  either  ride  of  the  median  keel  is  oorered  with  fine  rerdTing  eboidi, 
■epaiated  by  rather  broad  interstices.  There  are  numerous  strin  of  gBOWth  vliioll 
•ipear  in  the  shape  of  extremely  fine  plications  in  the  interstices. 

The  body  whorl  is  rather  low,  occupying  less  than  ^id  of  the  total  height ; 
anterioriy  it  fa  iKghtly  contracted,  terminating  to  a  abort  eanal;  the  omamentatian 
is  the  same  as  on  the  body  whorl,  only  that  there  are  about  8  fo  10  revolving  keels, 
none  of  which  reaches  the  strength  of  the  two  posterior  ones  in  front  of  No.  1  keeL 
Their  intentioea  are  rather  broad  and  filled  with  fine  hngitodinal  plioatiotu. 

Aperture  not  observod ;  antoriov  OBDal  ahort,  but a.^acantly  broad. 

Geological  occurrenee, — 

Zone  of  Jnm  f  iMlaMi,  Kama. 

Hfmarka. — Owing  to  the  indistini'lne^s  of  the  suture  and  the  smallncss  of  the 
shell,  the  correct  ornamentation  of  the  whorls  is  difficult  to  recognise.  1  think, 
howenrer,  that  the  I  iutavpnted  it  ia  €oiieot>  sts.,  a  poatorior  knl  nmnbgeloae 
to  tlio  suture  and  an  antaiiar  one  nundng  ezaatlj  in.  tiie  saddle  of  the  hrij^oC 
each  whorL 

DttUim  jNvfstfineto  b  nadi^  fistingniahed  from  all  the  others  here  de- 
•Bribed  ita  smallnnsi  and  the  ornamentation.  Young  specimens  of  DrilUa 
fenanentit  may  perhaps  resemhle  sgoewbat  to  this  apecies,  but  they  axe  readily 
distinguishod  by  the  granulose  keeL 

JDrtUia  pratoeMu  leannbles  PJeiir«f0flMi  tkuia,  lamaiok,  from  the  Indma 
Oeean  eo  doaely  that  it  ia  diiBoalt  to  diaoorer  any  diiteeofleBS  the  Uviiig 
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qpedes  diff«  only  by  a  larger  use  and  a  atronger  QCOMuentation,  and  theaa 
featnnB  an  fhanforo  quite  ib  hamioiiy  with  daillar  olMatiUuui  nads  irith  cfOur 
■peote  wbidi  «ic  oooriteied  «Im  diiM^ 

OtKTO:  C0NU8,  Linn^. 

TI10U2I1  the  v^nm  Conus  U  one  of  tlie  most  widely  distrilmttfl  ironnra  in  the 
Tectiary  rocks,  the  determination  of  the  fossil  species  is  one  of  the  most  difficult 
taalu,  ohiefly  on  aeeoimt  of  the  indifFenmt  chataotan  the  ahell  aifloida.  Am  a  rale 
the  fossil  speoimeiM  do  not  oxhihit  any  colour  marking,  or  if  they  dOt  they  are 
oertainly  of  mnoh  leH  Byatematio  value  than  in  the  living  speciea  For  specific 
diltiiMtion  the  palmmtolo^  can  only  refer  to  the  shape  of  the  sheQ,  but  «>  fer  it 
seema  that  no  jsreneral  plan  has  been  adopted  by  which  tlu-  nuraeroiH  specie';  nuL-ht 
be  dirtingiiisbed.  Anybody  going  through  the  description  of  a  number  of  siauiar 
qienes  wfll  be  greatly  poislfld  if  he  tries  to  find  ont  by  nUoh  ehanetere  the  ipaeiea 
really  differ. 

I  think  that  an  exceedingly  good  diatinotive  feature  is  the  height  of  the  spireb 
vhkh  may  be  oonveniently  expressed  by  the  oorine  of  half  the  apical  angle.  As 
in  very  few  cases  the  profile  line  of  the  spire  is  straight,  being  mostly  represented 
by  a  curved  lino,  I  assume  the  apical  angle  to  be  that  anglo  which  is  formed  by 
two  lines  from  the  apex  to  the  keel  of  the  body  whorL  I  call  this  angle  a  and  the 
height  of  the  apex  above  a  plane  laid  horizontally  through  the  keel  of  the  body  whorl 
would  be  represented  by  cr.«inc  o/2.  It  is  quite  truo  tliat  owint?  to  tliti  spiral 
volution  a  plumb  line  from  the  apex  to  this  plane  would  not  c^uite  bisect  the  apical 
angle  a,  but  inasmnob  as  this  angle  will  nerer  be  quite  constant,  this  error  magr 
be  overlooked. 

Aoceptiiig  this  view  wo  could  distinguish  three  groups,  vi*. : — 

(A)  «wbe  mft      I  Q-tS,  flat  spinsd  aUDiL 

(Bj  eoidDe  a/i       from  ll*2."i  to  0'60,  low  epired  slieUl. 
(C)  ooHM  a/2      from  0  01  to  1,  high  spired  ibcUa 

The  above  ta^iMSfmm  m  eertdnly  mora  pnoise  than  the  oU  distinotiona 
between  flat  and  elevated  or  high  ipirea^  whioh  leave  too  large  a  Add  for  individual 

Tiews. 

Another  feature  which  seems  to  me  of  systematic  value  is  the  angle  /3  formed 
by  the  two  parts  (tf  the  bofywhofiae  divided  by  the lerolving keel;  in  aInuMt  al 

cases  this  angle  will  hare  an  extremely  short  posterior  and  an  unproportionately 
long  anterior  side.  1  certainly  found  that  all  the  species  hero  described  could 
be  caiHy  distfaigdafafldbgr  dda  flluaaAtor,  aa  will  be  aeon  bom  the  foUowiqg  table 
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If  in  pan})  instance  the  accuratQ  value  ol  angle  ^  could  be  giren,  the  difff^r- 
MMMM  would  ho  more  obyiouQ  t]im  if  only  expressed  by  iho  ra^er  vague  ^ms 
''dl>taiae"«iid.?«eiito.*' 

It  is,  howero-,  dif&cult  to  obtiia  the  vtiaa  ol  tbia  angle  with  aoamef,  enept 
fnm  a  loagitadinal  sectioo. 

AaodMr  tquJUf  -valoaUe  fentora  k  tlw  angW  y  fonned  If  fhe  uitateaidw 

of  tlic  Lrxly  wborl ;  as  far  as  T  cnn  si^  tliia  nnijle  is  very  constlB^  ill  th0  apeoifli^ 
Jiiough  further  researches  would  bo  necessary  to  prove  this  view. 

If  we  construot  a  longitudinal  diagrammatic  sootion  of  each  species  based  on 
the  above  three  features,  we  see  at  onco  and  much  better  than  hj  the  ordinal 
illnstrntian  the  difference  of  ft  eortain  lumibeir  o£  qeoiaa,  aa  wiU  be  iQiutnted  lif 
the  following  woodcut : — 


1  n,         fix.         v.        J,      TL  m 


Of  course  I  do  not  pretend  to  say  that  these  ohaiacten  would  exhaustivelj 
deaoribe  and  fix  a  specieB;  this  is  hj  no  moans  the  case,  as  will  be  iUiutiated  hj  die 
dlagfasna  of  Cbnit  ImIim  vA  Oomm  proto/urviu,  but  if,  in  addition  to  the  above 
efaaraoters,  any  oiiialBBIltrtionwfflbeinmiticBlid,tte  deMTiption  of  Contu  could  be 
given  in  an  exceedingly  aooante  mf,  pedispa  mare  ^leoiae  than  ot  aqy  other 
genus     Gaatropoda.  ■    .    •  v- 

"By  eanfolly  enmiiifiy  Ibe  ftboive  pufueiplee  in  a  large  number  of  speeiea;  it 

may,  porliaps,  he  possible  to  amvc  at  a  sub-division  of  tlie  ijeniis  Cmuf,  which  would 
be  of  value  to  palasontologists,  and  not  valueless  like  the  present  one  adopted  by 
the  eoDoholoB^  (Dm  IGoeeiia  ef  Bimiift  bM  yielded  wran  speeiee  iMA 
diilangatalied  in  die  following  way  :— 

A.  Cos.  V*  <  0^5  («pire  flat)- 

li  Co»M  liUratm,  Lian^. 

B.  Oa.  «/l  iraa  0-U  (0  OHM>  (ajiin  low). 
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2.  Conmi  Mfli 
(i)  Spin  cxnucaL 

0>  Coe.  0/2  >  O-fiO.    (Spire  modenta(]r  Ugk). 
((«)  Both  iid«»  of  ^  stnight 
(m)  Soi&m  of  body  wliort  1 

(W)  8vboe  of  bodjr  whorl  oorered  with  eogiavad  Ifaiefc 

6.  Ommn  imua,  fpae.  mvti 

(ffc)  Surfai*  cf  bijily  whorl  only  anterioli 
0^  CvmM  fr«t((f»rvH>,  spw.  nay. 

7.  C<ma$  faltmiu,  apcc.  dot. 

The  relationship  of  those  spoeiis  is  rather  varied,  two  of  tlicm,  Gonus  literatu*, 
Luin^,  and  Coniu  malaecanut,  are  unquestionably  identical  with  species  inhabiting  at 
ptMent  tha  Indin  Ootim,  wUb  of  the  other  Are  it  i>  ahnoit  oerlabi  that  thc^  lann 

no  relatives  nmnn^'  thnt  fnniia.  One  of  them,  Cotiwt  ara^mit,  mny,  jwrliaps,  he 
tBlaied  to  a  species  from  the  Eocene  of  Paris,  yrhile  the  lelatires  of  Conus  hansa  and 
ObMMprofo/wri'iM  inhabit  at  pnMnt  11m  Baatem  Bet*.  Ootm  gfOmuU  xtuiApNAMf 
lopiatents  an  entirely  exttaet  1^9,  whUa  OlMwt  jraMaMw  is  toa  fll'iiwMr?iBd  la 
tlOaw  of  a  oompaiisoii. 


CoNUS  (LnaocconiB)  litsbatds,  liun^  PL  XXIII,  figs.  12, 12a,  13, 1^,  14. 
IMS.  OtrnMlHirMM,  Imi^ M«K«m{i(i  i.f  ih.<  i.i..c,i>  Co«M,|LXZZIt^lg.lttk 

mask    .    .    .  n  n 

Aa|h«f  MrirtMl    .  IT 

Hie  ahdl  is  ol  modante  die,  aeouiidiiated»  oonieal  ia  diape^  and  oompoaad  of 

about  nine  whorls  forming  a  very  low  spire,  baring  appan'ntly  an  avcraga  ^lloal 
angle  uf  almost  180°  and  long  and  high  strongly  aocuminate  bodj  whorl. 
Embryonio  vhorla  not  cAiarradt 

Sarikv  apiie  whorb  milortiiiiBiely  1irak«D  off,  but  ii  appears  tihat  their  Buiboa 

IfBS  steeply  slopinjr  towarfs  thi-  ■^uture  ;  ihc  whorls  form  dtiritiEj  the  hrephie  atlga, 
a  latber  elevated  spiio,  but  the  angle  o£  slope  rapidly  decreases  and  must  hare  heooma 
abnoat  scoro  at  beginning  of  the  neanie  stage;  thus  the  postnior  part  of  the 
spire  whorls  as  well  as  that  nf  the  body  whorl  are  almost  in  one  plane.  The 
whorls  impecoeptibly  increase  in  height  and  are  separated  by  a  deep  suture.  On  the 
earUer  whorls  there  are  a  fair  ugtaTed  leralfliig  lines,  but  they  appear  to  become 
flfft^  on  the  bM^  wlmrLwbace  than  an  on^  nnmaraaa  oorved  fino  coiMMiitriB 
itiiaol  gioirth. 
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Hw  body  whorl  li  rather  large  and  high,  Tery  ngulftrlj  eonioal  in  ibape, 

dividerl  by  a.  sliarp  keel  into  small  flat  posterior,  and  a  gently  Rlopinor  anterior  iwrtion ; 
a  longitudioal  section  through  the  body  whorl  would  show  a  sharp  angle  of  75° 
IttTing  two  itraight  sidfia,  •TsiydiortpottaiioraiidiTCfyl^  Tba 
anrfacc  is  pmooth  except  for  namenni  flniB  ittte  of  giDwtli  bsDidiiiy  dmplj  bMk> 
warda  near  the  posterior  keel 

Gt^ogioat  oKunreno*.— 

Zone  of  Jri«t»  iwaMwaa,  Thayetmyo. 

Bemarkg. — Conui  literatus  is  easily  distinguished  from  all  tho  others  hen 
described  by  a  spire  so  strongly  depressed,  that  it  appears  almost  flat,  that  is  to  ttf, 
WM,  a/S  «  mallar  than  046 ;  there  appear  to  be,  however,  aome  ▼ariationa,  inanmnh 

aain  on*  tpecimen  tlw  spiro  is  perfwtly  flat,  while  in  tlir  othiT  ones  it  is  slightly 
laiaad}  Am  living  spooimeoa  seem  to  exhibit  the  same  variations,  inasmuch  as  the 
gpeeimen  ezmdned  hy  me  diowa  a  perfectly  Hat  spire,  whib  ihak  figured  by  Beera 
has  a  distinctly  raised  one.  Another  distinotiTB  tetnm  k  fhe  abaonoe  of  quiral 
Btate  at  the  anterior  end  of  the  body  whorl. 

Soworby  has  described  and  figured  three  species,  Comu  brevit,  Comu  nMUaHt  and 
Conut  catenulatut,  which  represeui  most  probably  one  and  the  same  species ;  at  least 
better  distinctive  characters  must  be  given  before  the  specific  indcpcndonw?  of  these 
three  s^iecies  can  be  aooepted.  There  is  no  doubt  that  Conut  brevin  is  identical  with  the 
apeoifla  here  deaeribed.  and  I  identUjy  tiie  qpadmewa  irom  Burma  with  that  qieoiea,  < 

■bould  Conm  militarig  and  Contu  eatentilatus  turn  out  to  be  really  diiTerent. 

A  speoimen  of  Contu  lUeratu*  from  Ceylon  which  I  have  boon  able  to  oompaie^ 
ahowa  no  dilterenoe  whatnevear,  ang^   and  y  being  almoat  the  same. 

OoKva  (Bsnoooinra)  MmocAyrs,  Hwass,  PI.  XXUI.  flga.  17, 17«,1% 

19, 19a,  20,  20a. 

1B4IIL  Omnm  WMlmnmmi,  Kmn,  Mongiipk  of  Ike  OniM  Cowut,  flX-ig-Hi. 

ina.     m        »  1MUta0,  IOmmw  torn.  Uppw  Btumi*.  Mm.  Qviagt  9wmj  cf  latk, 

lai^  T«L  ixvu.  ^  4a.  ft.  X.  fi«k  4.  Ck  Ik  am  t.  f «. 

Brij^hft  •      «      •      •      K  DUBa 
Widtk  .  ...»«. 
I|I»s1m|»        .     .  W 

The  aiheU  ia  of  auU  ^m,  eoniflal  m  dnpe  and  oompoaed  of  a  abort  apiie  and 

a  high,  aeeuminated  bo^ly  whorl.    Emliryonie  whorls  not  obsen-efl. 

The  spire  is  composed  of  not  less  than  10  whorls,  separated  by  a  sharp  sutim  and 
increaa*  very' slowly  in  height.  During  the  brephio  stage  the  aorfiwe  of  the  whoiis 
formed  an  ani;le  of  about  GO"  with  the  suture  ;  this  an^'le  i^radually  flatt^'ns  down, 
and  the  profile  lino  of  the  spire  is  therefore  concave ;  as  each  sucoeediog  whoel  doea 
not  quite  reach  up  to  thelnel  of  the  preceding  one,  the  spire  beeomeaaomewbat  step- 
lOu,  a  feature  which  is  very  characteristic  of  this  species.  The  earliest  »\i\n:  w  lun-U 
appear  aligbtiy  granulated,  beoauae  the  enda  of  the  abort  longitiidixial  ribs  whioh  line 
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tho  anterior  {lart  of  the  whorls  near  the  keeU  rite  jnct  above  the  vutoie.  This 
tetora  iib  hawvmt,  only  noticed  in  weU^pmerfed  tpeoiiiiais  and  tooo  diiappMn 
irbm  only  a  rorolving  omamentation,  consistiiig  of  a  few  engnTad  linaa  yibUli 
wn  eroosed  bj  nnnierous  atiie  of  growth,  remains  Tiaibloi 

Tho  body  whwl  is  rather  large,  broad  at  its  postodor,  acoaminate  towards  it 
anterior  end.  A  rounded,  though  distinctly  marked  keel,  sets  off  a  small  posterior 
portion  sloping  towards  the  suture  and  a  larger  anterior  one  sloping  in  opposite 
direction.  As  the  posterior  part  i»  tlat,  the  profile  line  is  rcpre^eutod  by  an  obtuse 
angle,  the  apex  of  yAMi  is  nmuded,  having  a  aimrt  ibaiglit  postarior  and  a  kng 
8trai£fht  antfirior  side.  T)io  ivM  olring  ornamentation  noticed  on  tho  spire  whorls 
becomes  more  marked  and  stronger.  The  strisa  of  growth  are  numerous  and  well 
marked  towardi  the  anterior  end;  a  number  of  we8k,reTolTing  keels  separated 
.by  rati'* T  broad  interstices  are  visible. 

I'he  apertore  ia  long  and  narrow,  expanded  at  the  anterior,  deeply  out  out  at  the 
poitanor  md;  the  outer  lip  ia  ihisk  Tnai  diazp  and  euttiug. 

Oeologicat  oecurrence. — 

Zone  of  Canoellaria  martiniana,  ^ilinhu. 
Zone  of  Faracyatku*  eaeruleu$,  Yeuaogyat. 

J{raMfi|[,^lA  1117  praviooB  memoir  I  ideated  0!i^  Maitin, 
this  species,  but  I  think  it  preforablo  to  adopt  now  a  nother  view.  Conut  J4t»num, 
Martin,  ia  unqueitioiiably  a  olose  relative  of  Contu  malaeeatiiu,  the  characters  of  the 
step- like  spire  being  the  same  in  both  species,  but  on  the  other  hand  Conut  java»mt 
doea  not  show  the  spiral  lines  on  the  anterior  part  of  the  body  whorl,  a  featvie  whioih 
ia  neiQ  marked  in  all  the  specimens  1  examined.  The  ahsenco  of  this  character  in 
OotMa/aoattM  may  be  due  to  the  state  of  oreser ration,  tliough  it  appears  as  if  this 
gpeeifla  ia  irdl  pnaarred.  Hy  view  of  Ae  abaaiioe  of  fhew  apiial  lines  seema  to  be 
tappurted  by  the  description  in  which  they  arc  not  mnntioned,  and  if  I  be  correct, 
tlda  feature  would  form  a  good  specific  distinction  from  Convf  javamtt,  tliough  this 
a^eoies  may  otherwiie  be  eloseljr  related  to  Cmm  waledMJtiif . 

Pnrfessor  Martin  has  recently  described  another  sj>ecios,  Conut  odengerui$,  \jrhich 
even  seems  to  have  a  oloser  relationship  to  the  species  here  examined,  than  Comiis 
jttvawat.  Yvitmat  Ibrtin  himself  diam  attention  to  the  eloae  relatioiiiidp  of 
Conu*  odmgetuitKai.  Oonw  malaocawkt,  but  he  is  inclined  to  consider  them  specific* 
ally  different,  because  be  did  not  observe  either  the  twisted  columella,  or  the  close 
spiral  striie  on  tho  anterior  part  of  the  body  whorl  of  Comm  malaecaaiu.  The  latter 
ohaiaotar  leema  ta  me  of  no  great  importance,  because  as  long  as  the  spiral  stria)  are 
jMSent,  it  do(!9  not  matter  whether  th(iy  are  a  lift Ic  floser  or  wider  apart.  In  tho 
ipeaimen  I  examined  they  are  certainly  not  much  wider  tliaa  in  the  fossil  speoies,  but 
^/ma  if  t|i^iy«*iMi»M*MWirf*toBMiiiimlMP  «f  fiMril  awdMwjngapBuiM'WMiMptwailM^: 
the  spiral  stritD  or  lim^'^  arc  !iabitu.ally  closer  in  the  fossil  tb;m  in  tltc  livint;  species, 
would  such  a  diSerenco  which  unquestionably  has  to  be  considered  in  an  evolution* 
ary  light  eonititote  a  ipedfle  olaanoterP  I  tfalok  deeidedly  not. 

A  umilor  argumontation  may  apply  to  the  twisting  of  the  colnmella  vllkil 
showi  oertainlj  a  vaiying  degree  in  Fro&wor  llartin'a  own  iigorea. 
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To  eummariso,  I  think  that  tlie  apocies  which  I  here  deeoribed  under  the  name 
111  Opwim  nmioMdmn  is  idemtioal  trlfh  Ibe  firing  tpeeiea,  and  mort  probably  alio  wifli 
CtaM  tittgtMk  from  Java,  but  in  intrioato  cases  like  the  aborc,  when  mimito 
differences  may  perhaps  deoid%  it  moifc  be  left  (othe  author  to  aettlo  forhiiUHlf 
which  view  ho  will  take*  • 

CoHtu  malaecanat  it  Mnlj  diRtingaishcd  from  all  the  others  hero  dcitoribed  hj 
the  poculiar  rtep-like  q|ipaMMioso(the]ovqiin)»Ddthe  gprannlated  flaiUei  agin 
whurla. 

I  haTB  oiMfnlljr  ecmpMei  A*  wftdmm  xadat  wramiiiattonwith  OamnB 

malaccanua  from  the  Indinn  Ocean,  and  T  run  find  no  other  difference,  but  that 
they  do  not  seem  to  attain  the  size  of  the  living  specimen ;  in  all  other  details  they  are 
ezMUy  afikoft;  theHrinf  OlMiMNNifoa0MMitltMan  spioal  angle  cf  IM)^  fat  the  foiril 
ona  it  ia  126°,  while  the  angle  of  iho  body  whorl  ia  29",  and  in  the  fossil  specimen  26°. 
Still  more  oouTincing  are  the  oharaoten  of  the  tpire :  the  granulated  keel  of  tha 
Mdier  spire  whoda  ia  pell  Tirible,  and  tiwrtep-liko  profib  of  thaqin  ia  wellmatkad. 


Cons  avABKSis,  spec,  nov.,  Fl.  XXIII,  figs.  16,  O'b,  16,  a«&. 
MusvamaHxs. 

H«i^    .     ,     .   U  mm. 

WMth  .      .    «  .. 

A|iiai  kBgic    .     .  n»' 

lite  ahall  ia  of  moderate  mo,  conical  in  shape  and  composed  of  a  fairly  eleratod 
■piM  and  a  high  accumiaate  hodj  whorL 

Smbryonic  whorls  not  observed. 

The  apire  ia  composed  of  not  less  than  teix  whorls  separated  by  a  sharp  suture, 
and  inoreooeB  yery  slowly  in  height ;  during  the  brephic  stage  the  surface  of  the 
trboda  fanned  an  angle  of  about  with  theaatuBB;  this  angle  gradually  flattena 
flown  up  to  till'  p.'nultiin;»t<:  wlinrl  wboii  it  beonmes  a  littlii  larger  a^ain;  the  jtrnfilo 
line  o£  the  spire  is  therefore  S-shaped.  The  surface  is  covered  with  about  eight, 
nranded  xerolTing  linea,  whioh  an  oroned  by  ooone  stria  of  gHnrth. 

The  body  whorl  is  rather  large,  broad  at  its  posterior,  accuminato  towanis  ita 
anterior  emL  A  rounded,  though  distinctly  marked  keel  sets  oS  a  small  iwstcrior 
poortioii  doping  genfiy  towarla  tho  sntnra.  ud  s  large  aoatorioroiiiek  doping  in  opposite 
direction.  As  thn  post^rioi-  ])ortion  is  slightly  canaliciilato,  a  feature  which  already 
begins  on  tho  pouultimatc  whorl,  the  profile  line  is  represented  by  an  obtuse  angle 
li»v^  a  diort,  oonoavo  postenor,  and  a  long  straight  posterior  aUe.  The  revolving 
linea  noticed  on  the  apbre  whorls  have  almost  disappear,  i],  ouly  one  or  two  lines 
remaining,  though  they  are  rather  indistinct;  on  the  other  hand  the  strio}  of  growth 
become  stronger ;  near  the  aperture  the  surface  is  still  covered  with  a  brown  shiny 
epidermis  and  the  strin-  uf  growth  become  very  numerous  and  olosdy  set.  Townids 
tho  anterior  end  a  number  ot  ireak«  revolving  keela,  sejpmtod  hy  rather  broad 
interstices,  arc  visible. 


PATINA  OF  THE  MIOCENE  BEDS  Oi'  BUililA. 


set 


€Mtficml  OM9rrtnoe.— 

2oo6  of  Hftiha  nieobaricM,  Singu. 

Zona  of  Meiocardia  nujtavulgwrUt  8ili({S> 

Zone  of  Area  theohaldi,  Kama, 

Zone  of  FarailelijMpedum  jtrototortuotum,  Kama. 

Zone  of  Fioku  trimtMb,  ThnyetniTO. 

55one  of  Arii'ia  humt'ro/ia,  TliayetmayOb 

Zone  of  Cyikerea  ergetna,  Prome. 
SmvHr--Ooiima»a9nUUtamaBMrio  Oonut  malaeeamuB  that  at  the  fint 
^OM  both  tpecies  might  be  considcrod  the  same ;  on  closer  ezaminatioii  it  will, 
bowerer,  be  aeon  that  thoy  are  decidedly  diiTiTcnt :  Contii  atmentu  has  a  higher  spiro 
and  008.  i='61  it  considerably  lar^ur  thaa  tliat  of  Cunut  malaceaau$  which  is  '41  to 
48 ;  the  atsp-Hke  ttfin  aa  well  aa  ita  ooaeaTe  praUe  Hne  form  anotber  diBtinotire 

feature  of  Couu$  malnccnnuB  ;  in  Conut  avafntU  the  jwiAlalitiat^artiKaji^^  ataSft 
whorl  cornea  oloee  up  to  the  keel  of  ita  piedeeesaor. 

I  IttTS  not  been  able  to  fbid  any  Hving  lefaitiTe  of  tkh  cpedea,  fhongli  I 

statu  with  rcrfair^ty  (hat  there  exists  none,  but  it  seems  that  there  unoerllin 
Hfflilahtj  with  Gonut  divtrti/ormUt  DesiL,  from  the  Eooene  of  Pudt. 


Conn  Touuvoii  wgen,  imt«  PL  ZXIII,  figs.  21,  SS. 

Hit|M         ...  IB  «a.fmiM,Jii 

Widtb         .     .     .  IM  M 

A|latlMi|^  .      •      .  tlf 

Ai«li«fMy«hiri  n* 

Theduillu  of  small  size,  double  conical  in  shape  mnriitfiig  of  an  ekvated 
torreted  spiie  and  a  large  aooBminate  body  whori. 
Embryonio  irborla  not  obeerred. 

The  spire  eunsist^  of  about  seven  flat  whorls,  separated  by  a  sharp  suture ;  the 
surface  of  thi^  whorls  forms  a  steep  angle  with  thn  sut.nro  which  Ijccomes  only  slightly 
flatter  on  the  later  ones;  the  profile  line  is  slightly  curved  but  sharply  stop-lilie 
beoaose  eeeb  naeoeeding  wfaori  does  not  leaoh  np  to  the  keel  oi  the  pnoeding  one. 
The  surface  Is  covenxl  with  nimirrous  exoeedinjfly  fJne  revoh-ini;  linos. 

The  body  whorl  is  high,  broad  at  the  posterior,  aoouminate  at  the  anterior  end* 
dtiided  by  a  sharp  Iceel  into  a  small  posterior  part,  gently  sbping  towards  the 
suture  and  a  lont^  anterior  one,  sloping  in  opposite  direction.  The  profile  line  of 
the  body  whorl  forms,  therefore,  aa  obtuse  angle  havixtg  turo  straight  sides,  a 
ehorter  posterior  and  *  luf/at  tntoilar  one.  Sufiwe  pwlee^  wtamfSn  emeept  for 
numerous  striffi  of  gtowth;  thtte  appev,  IiCfwmr,  a  Urn  iacUitfnnt  qpinl  Unea  on 
the  anterior  end. 

Aperture  narrow,  antoriorly  apparently  not  expanded. 

Qtological  oceurrmut.— 

Zone  of  Arioia  humerotn,  Thayi'fmyo. 

Zone  of  Farallelipipedum  prototortuotum,  Kama. 

Sat 
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Semarkt. — I  hesitated  for  a  long  time  liffore  I  ilistinj^ui^liftl  \hU  species  under 
a  separate  name,  but  on  examining  and  comparing  its  ieaturea  with  those  of  the 
t&at  apediM  ken  deaoribed,  I  foond  tiiat  it  mold  be  impoariblo  to  unife  ft  with 
tUf  one  of  them.  In  shapo  Conut  puleutnus  is  almost  the  same  as  Conu»  hauza 
ezoept  that  the  spire  is  oexttULolf  a  little  lower,  the  dificrenoe  in  the  apical  angle 
being  about  10^;  a  more  dntuiotiTs  fealufi)  v,  bowvTSfi  tbo  onutniaiitatioii  of  tlw 
body  whorl  which  is  covered  with  engraTod  linea  in  Conuthanza,  while  it  is  perfectly 
smooth  excopt  for  a  few  spiral  lines  on  the  anterior  end  in  Conut  yrdeianui.  On  the 
other  hand,  it  bears  by  the  latter  character  a  great  similarity  to  Oonu*  malaeeanut, 
but  ^  qifB  tS.  this  sjMoies  is  much,  lower  and  the  apical  angle  larger  than  in  Cmmt 
yuleianu* ;  the  qin  of  this  qwdiea  ia  ako  niueb  leas  atqp>like  than  in  Qamu 
ntalaceanut. 

Twm  Oonmt  nmOntii  it  diffen  by  a  higher  qiin,  eooipoaed  of  atep-Blw  whoiria, 

flOTOWd  with  much  finer  roN  o'vinf;  strifr-. 

13ae  specimen  is  too  ill-prc6MTed  to  allow  of  a  oompariBon  with  either  livinK 
ovfoBsilspeciea. 

Oomn  BABSA,  speo.  nor.,  Tl  XXTIT,  ilgi.  SSk  SAo. 
UBuoMKnna. 

I  u 

Hrlght        .     \     .  tJ  BO.  fqfns.).  9  mm 

Wi.lth  ...  14     K  M  a 

A,        tr.^:lr     ...  80*  W 

A a  l.wi J- whorl        .  S5°(?)  Uf 

The  aholl  is  of  small  size  only,  double  conical  in  shape  conaistiug  of  a  high  ele> 
Tated  apin  and  a  large  attenuated  bodj  whod. 

There  aro  three  to  fotir  rounded  and  amooth  esibiTauo  whor]^  which  lonned 
a  high  spire  duriog  the  brephio  stage. 

Hhb  spin  is  eompaaed  of  about  six  wborh,  separated  bj  a  sharp  sotore ;  tiie 
surfaoo  of  the  whorls  is  stt'oply  inclined  towards  the  suturo  in  the  earlier  whorls, 
bat  becomes  ilatter  n-ith  adranoing  age ;  as  each  succeeding  whorl  does  not  reach 
up  to  the  preceding  one,  the  profile  Hne  of  the  spire  is,  though  curred,  distinctly  step> 
IQce.   The  omameiitjition  consists  of  a  few  revolring  lines. 

The  body  whorl  is  lai^,  broad  at  its  posterior,  aoouminato  at  its  anterior  end ; 
A  sharp  keel  sets  off  a  small  posterior  part  which  is  slightly  concave,  sloping 
tomnda  the  suture,  irom  a  large  anterior  one  slojnng  in  oppoiile  difection.  The 
revolving  lines  hare  disappeared  on  the  posterior  part,  and  there  arc  only  striie  of 
growth  a  few  of  which  are  raised  and  sharper  than  the  others^  following  at  regular 
interrals,  thus  imitating  kogitudinal  tiba.  Ute  whole  length  of  the  anterior  part  is 
covered  with  about  20^  deeply  engiaTed  lefolTing  UneiiaBipaiialed  by  kraad  and  flak 
interstices. 

Apcvtnse  not  obeerred. 

Otoiogical  aeeurrenee.— 

gam  of  P«rttlMipipedtm  proloforfMnm!,  Snai 
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Jtfmarkt. — Though  the  general  shape  of  this  species  with  its  high  turretcd  sptn^ 
T&iMd  on  a  broad  basis  is  almost  the  same  as  that  of  Contu  yuUiatHU,  it  diffeis  from 
it^aairaUMtNBanflweitlur  sf«deilM«edeMiribed,  by  the  ornamentation  of  the 
body  whfld.  &l  all  the  other  species  it  is  only  proridod,  towards  the  anterior  endi 
with  a  certain  number  of  rounded  spiral  keels,  separated  hj  linear  interstices ;  in 
Oi0m»*  hanta  the  whole  sorfaae  is  covered  with  sharply  engraved  lines  separated  by 
flik  brood  interstices. 

Conua   tjaringinennt,  E.  Martin,  cxhibit-s  ft  Oflltoin  with  this 

species,  though  it  seems  certain  that  it  is  different. 

AmoiiigihelMiig  ipooieo  Omu  Im#«m  and  O011M  mAkWi*,  Kionor,  exhlUt 
a  similar  omamentattcn  of  tiie  bodjr  vliwlt  bnt  bo(k  gpoein  dioir  ftmmlkkM 
ele?ated  spire. 

It  Is  vnder  tiuaa  efareomBbuiflea  raUm  difflcnlt  to  oeUto  tiie  idaliondiip  of 

Conui  hanza  it  aeoms  certain  that  it  haa  no  relativo  in  the  Eooene  of  Paris,  noithnr 
could  I  find  a  similar  species  among  the  fauna  of  the  Indian  Ocean,  butit  seems  that 
ComM  afiMifis,  Sow.,  is  a  near  relatiTe,  a  question  wUoh  I  could  not  deelde  baviiig 
no  speotaaan  of  that  species  for  comparison.  It  is,  therefore,  probable  that  OoMW 
Aanta  HjroMats  a  t^pe  oactiiust  among  the  jnrasent  faona  of  the  Indian  Ocean. 


CoMUB  (LEFTOcoNua)  raoioruRTua,  speou  llOT>»  FL  ZXIII,  figa.  25,  a-b,  26,  a«6. 

Hci^-^it      .      .      .     SJ>  mo.  (ifinoxOb 
Wifitfi  .       .       1»'3  „ 

The  shell  is  of  small  size,  doablo  conical  in  ohaps^  boillg  OompOMd  of  *  high 
elevated  spire  and  a  long  accuminate  body  whod. 
Bmbiyndo  wborls  not  oImoiimL 

The  high  derated  spire  consists  of  at  least  six  whorls,  separated  by  a  deep 
gatnre ;  the  surface  of  the  whoda  forms  a  steep  angle  with  the  suture,  whioh  does 
Botaeontoe3iftgigeiBiiidiiiii]i«diiaM^  ago;  the  proAloliiio  Is  liieniore  almoat 
straight,  but  slightly  stfli^likai»  beoanie  Moh  foaaoedlBg  whorl  dooa  not  taOj 
feaoh  up  to  the  preceding  one. 

The  bcdjr  wborl  is  high,  rather  narrow  at  its  posterior  end,  accuminate  in  front. 
A  thnp  koal  seta  off  a  small  posterior  part  whioh  gently  slopes  towards  the  sutuia 
from  a  larger  anterior  one,  slopins  in  opposite  direction.  About  one-half  to  two* 
thirds  of  the  surface  is  smooth ;  the  anterior  half  or  third  is  oovered  with  deeply 
cngnTednivdviDgliiuihaepinitodbybiodlintBnti^  iDto 
libo  MMF  the  anterior  end.    Strine  of  c^owth  numerous,  but  aoBOWluit  imiglllav. 

Aperture  long,  very  narrow,  outer  lip  thin  and  sharp. 
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Zone  of  Faraoyathm  caeruleu*,  Yonangyat. 
Zone  of  ParallelipipedumpnMortuMum,  Elama, 

Jtemarkt.—The  general  shape  of  Omnm  protofwtm  nnmUiM  greatly  that  ef 
Cotttt*  galenti*,  from  wUaik  tt  is  easily  distinguished  by  the  characters  of  the 
in  Conus  galentit  the  upper  part  of  the  whorls,  i.e.,  that  which  is  risiblo  of  the  spire, 
is  deeply  canaliculate ;  in  Oonu»  protofunu$  it  is  perfectly  flat  so  that  all  the  whorls 
andmoalfliuliirifheadioflMr}  flioiigk  Am  tpiie  k  aanmriMt  itop-liln  it  naw 
attains  that  degree  as  observed  in  Conut  galetmig. 

In  my  previous  memoir  I  identified  this  species  m  ith  Conut  margiMtu,  Sowerby, 
1nitIiliinkitbetfartoaistinpiiahltui4araqMil  Oswit  MfliyMrfw  bM 

apparently  *  loweir        and  ito  whi«ii  «ie  eMialfamlaAa  and  not  ;Jim  a>  fa  (towt 

There  is  ni  tiiniUH' ipeoiai  deMribed  from  eittMr  Jan  or  Sumatra,  luir  eoald  I 

find  amonc^  the  fauna  of  tiie  Indian  Ocean  a  species  which  could  be  compared  to  it. 
On  the  other  Iiand,  Oomu  ybrrns,  Beeve,  from  the  Philippine  Islands  exhibits  the 
greatest  similarity,  the  dhief  distingnisliing  feature  being  a  larger  sise ;  but  as  I 
could  not  Mnpm  a  specimen  of  that  spcci<«  I  refrain  from  ezprMmg  any  further 
opinion  except  that  it  Is  very  probable  that  Couti$  froto/wrwi$  MfrSMmtS  a 
extinct  among  the  faima  of  the  Indian  Ocean. 

OoMin  aiunmi,  apaa  hdt^  PL  ZZn^  flg.  Vt 

H«l;ht     •      .  .  aa  mm.ifffio*t). 

Width      .     ,  .  8  • 

XjAal  ugU       .  •  |a^ 

AagboCMriAwl  .  UP 

The  shell  is  of  small  si/e,  elongate  and  r!oul)lo  eonioal  in  ahape^  OOmpowd  ol  an 
elevated  tuneted  spire  and  a  high,  accmninate  body  whorl. 
Bmbiyauie  wiiorla  not  obaerved. 

Only  two  and  a  half  spire  whorls  are  presfrved,  hut  they  prove  that  the  spire 
vaa  elevated  and  oomposod  of  rather  low  whorls,  which  were  deeply  canaliculate  on 
the  upper  side  and  set  with  fine  grsnulBtions  along  the  keel;  as  each  suooeeding  whorl 
loaves  free  a  considerable  part  of  the  preceding  one,  the  step-Hke  pcoAIa  Une  at  the 
spire  is  more  pronounoed  than  in  any  of  the  other  species. 

Hie  body  whoil  ia  lather  high,  not  very  broad  at  its  posterior  end,  acouminate 
anteriorly;  a  sharp  keel  divides  a  nanofr,  deeply  canaliculate  posterior  partion, 
sloping  towards  the  suture  from  a  largo  anterior  one,  slopititr  in  npjiosite  direction. 
The  profile  line  is  therefore  represented  by  a  sharp  angle  having  a  short  deeply 
conoave  posterior  and  a  large  appanntly  lUgiitly  eonoaTe  anterior  aide. 

The  surface  is  smooth,  but  there  appear  a  few  indistinctly  visible  revolving 
lines  on  the  posterior  portion,  while  the  anterior  one  bears  about  6—7  deeply  en« 
glared  lines  separated  by  broad  flat  interttioes. 

Btrisof  growth  indistinsL 


Digitized  by  Google 


PAUKA  OF  THl  MIOCBNB  BBDB  OP  BITBICA. 


A]iertaie  I<ngi  aamnr,  ooter  lip  appsrantl^  fUii  and  ahaip. 

Geological  oocurrrnce. 

Zone  of  Paracgatktu  caeruleiu,  Yeoangyat. 

Xtfniarit.— Cmmw  ir<i'mi<«  Ixan  the  gnatflit  aisiilaii^  to  OIhnh  —lyairilafaa^ 
Sow.,  but  it  is  easily  distingaiaheA  from  that  speoies  by  tiia  davp)^  eanaliisatata 
wborla^  and  the  strangly  8tep>]ike  jrofile  line  of  the  spire. 

I  Temarked  above  that  the  anterior  side  of  the  profile  line  of  the  body  irhorl  b 
alSg^tly  OODoaTo ;  having  only  one  apeoimen  under  examination  I  am  not  quito 
wm  whether  this  f eatun^  whiok  ia  jnat  peicieptible^  ia  an  ociginal  one  or  due  to  dia- 
figmtioa  by  prcasure. 

I  hare  not  been  able  to  trace  any  foeail  oar  liTing  lelattre  of  tibia  apeoie*^  wUoh 
villi  tlM  gnateat  pnlMliilHy  niiNgenta  aaeztiiut  lype^ 


III.  Order;  OPISTUOJJRAKCHIA,  Milne  Edwarda, 

Genoa:  BIKOIOULA. 

RiyoictriA.  nttltlTA,  K.  Martin,  Tl.  XXIII,  fig.  28,  a-o. 

IMS— 87.  Katfiadm  bur»»,  K.lbirtiB,  IbOobr.  Mf  Jan,  Btltr.  in.  Gad.  Ort.  Amm  aad  Aartiillan  lit 

■»«  Ytl.  ni,  r.  O,  yL  IT,  Si.  4B. 

iMfth  3  ap. 

The  nusnto  shell  is  oral  in  shape,  rather  globose  and  oonwti  of  a  TVy  ahott 
•pile  and  a  comparatively  large  and  inflated  body  whorl. 

There  are  three  rounded  spire  whorls  separated  bj  a  rather  deep  suture ;  it  is  not 
qvita  dear  whether  they  are  smooth,  «r  oovered  ivith  the  aame  flat  ferotrinif  ena- 
menlation  ns  ti'i(<  I'lOiiy  wivn-i. 

The  body  whorl  is  rather  large  occupying  at  least  two-liiirds  o£  the  total  height, 
l^hoaet  digfatly  aooniDiiiate  in  firant.  Tda  amamentatun  eomiita  ol  wy  fine 
rounded  rovolvini;  \ivx\s  wliicli  cQvm  tin  vlude  oE  the  soxEmm  and  an  aepamted  Iqr 
inteiBtioea  of  their  own  breadth. 

The  aperture  is  rather  lorf^  anteriorly  broad,  aoonminate  in  poaterkr  direstSon  } 

the  outer  lip  thick,  reflt'Ctcfl,  inner  lip  callous,  hut  vrell  set  off  agatmt  the  oUurpart 
of  (he  surface.  There  are  two  strong  oblique  ooUumellar  plaits. 

OtoloffiMrl  oemrrraM^ 

Zone  of  Parallelipipedum  prototortuosum,  Kama. 

fenkirit.— Only  a  single  specimen  which  is  not  particularly  well  preserved 
haf  oome  under  examination,  but  it  agrees  perfectly  weU  with  Eingicula  tumta, 
S.  MartiHi  aa  zqgaida  aliapib  aRiaiiieiitatioa«  and  diBiMter  of  Uw  apartoie. 
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IT.— ABTHROFODA. 

CiasB:  CfiUSTACBA. 
Oader:  GUBBIPBDIA. 

i:  BALAKUS  USIL 


UIMQ.   .  |Mj|iMMwHlCHll^1MltaMhUttiDt>il«in,^ltl.|L 


TUt  ipedMii  dktfngpnlJwid by  flae  pom  iriiiflk  pametto  the  mlU,  and  » 

basis. 

SSoM  «f  JfylttM  nfootortoiw.  ffingn. 

Zone  of  JUeiocardia  metavulgarU,  Singu. 

Zone  of  Ctmcellaria  martiniaiHt,  Minbn. 

Soae  of  P«rMy«rfilii*  wafiilfliet,  TraugjMt. 

Zooe  of  ^rca  theobaldi,  Kama. 

ZoM  of  FanAtelipipedum  prototortuonm,  Kam«. 

Zou  of  Jfkim  kumerom,  Thayetmyo. 

Zbob  of  Oftigrto  trf^ima.  Frame. 

Bemirkf.—l  fully  a^nx-  with  Martin  who  thinks  that  Messrs.  d'Archiac  and 
Baime's  Balanut  iubiavi$  is  ideatioal  with  Balanu$  liittimiabulmin,  Lin.  On 
Oe  ottnr  baiid,  I  tfabk  th«t  tiis  mom  qglioi  to  AbIaum  mMmXi^  8or.»  a  TiBW 
which  It  jwduqw  Bflt  vfongi  if  we  comider  the  Tai<yiiig  di^  fbe  teit  of  Balaant 
takes. 

Order:  DECAPODA. 
BaVoidv:  UAOBITRA*  LatK 
nodly:  TBALAS8I»a>M  K.B. 

Oenos:  CALLIANASSA,  Leaoh. 

OiiUMMaai.  BiiiuiitOA,  i^.  nvr.,  PL  ZXIT,  figi.  8,  o-A,  4  a^*  S.  imI. 

Only  fragments  of  both  liands  have  como  under  examination  which  are,  however, 
dittinguiahed  by  a  laige  sise ;  the  laigest  afeoimen  measuring  81  mm.  in  height  and 
aliglii^  MM  fiMn  81  mm.  in  length  vitfaont  InnhiJing  fha  iumoreable  finger. 
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The  hand  is,  thorefore.  abnoit  aqoara  in  shape.  The  extomal  side  ii  tamid,  Um 

internal  one  flat,  slightly  concare  at  the  liaso  of  the  inmiovfable  finijer. 

The  external  side  in  ooverod  with  numerous,  Une  granules  which  are  rather  un- 
evenly diltrilnitsd  and  aepantted  I17  broad  iniantloei ;  tiieae  giamdea  become  aligbfljr 

8tron[;t3r  at  the  proximal  end,  and  still  more  so  towards  the  liase  of  the  fingers,  whore 
they  attain  the  strength  of  big,  rounded  tubercules.  At  the  base  of  the  immorRable 
flogor  wime  of  the  itnogaak  tabflveka  an  aitaaged  in  a  tovr,  iririch  apparently 
extends  in  anterior  divaotlon  on  its  external  side.  Similar  granules  are  on  the 
intenud  side,  but  hem  Oubj  become  stronger,  more  numerona  and  closely  set  towards 
tb«  loirar  cd|>e  and  fhe  base  tt  fhe  immovieabb  ftnger.  Loireir  edge  finely  serrated. 
JUjfpn  edge  only  set  with  a  few  short  spines  at  its  posterior  end.  A  sferang  puiiiiiiJ 
ttom  en  the  lower  edge  of  the  base  of  the  morcablc  finger.  Pores  apparently 
natrioted  to  the  lower  posterior  corner,  none  obaerred  on  either  edge;  neither 
moveable  or  immonaaUe  llngigf  prent^ed. 
Qt<A)gical  occurrence. — 

Zone  of  Mytilna  nicobarieiu,  Singo. 

Zona  of  JMcAorcfia  MMAmrffiarit,  Bhga. 

Zone  of  Caiicfllaria  mariiniana,  Minbu. 

Zone  of  Faracgathut  eaeruleua,  Yenangyat. 

Zone  ol  Amm  titoMit,  Kama. 

Zone  of  VwmHUtipipedum  prolotortuottim,  Kama. 

Hemarhs. — This  species  is  so  similar  to  CaJUoniBga  dijki,  K.  Martin,  that  I  have 
for  a  long  time  hesitated  to  distinguish  it  under  a  now  name.  The  shape  of  the  hand 
and  Hi  omsmoitatiflD  an  so  alibe  in  bo&  apeoiea  that  it  appears  diflleolt  to 

diaoover  any  differences.  After  cnrefnlly  e'msiileriTiif  all  tha  characters  I  think 
Caltianatia  birmauica  can  be  diatinguibbed  in  the  following  nay  :  the  hand  attains 
apparently  a  bu?ger  sice  and  the  granulation  is  mneh  coarser;  the  ohief  diaHnotlye 
filature  is  the  ahsencc  of  the  pores  along  the  lower  edge,  hut  the  presence  of  an  irregu- 
larly distributed  number  of  them  on  the  lower  posterior  comer  of  the  internal  side. 

K.  VarUn  atatea  ^t  OaUlana$ta  diJH  bean  tbe  giwtest  aiaiUvity  to  Oatttth 
ma$»A  maxima,  A.  M.  Edwards,  from  Siam.  Unfortunately  I  have  not  been  able  to 
eompore  the  paper  qnoted,  the  Aroh.  da  Museum  d'hist.  nat.  of  FariiBot  being  in  the 
libraiy  of  the  Gedogkal  Department,  but  to  judge  from  Hartin'a  letna^  Co/lw- 
watja  masimm,  IL  E.,  moat  be  doaelj  related  to^  it  no^  idantioal  with,  {MUamtm 

BnbMicder:  BBACHYURA,  Latr. 

Family:  OXrSTOMJTA,  Mbie  Bdwaida. 

Oenus :  CALAPPA,  Fabr 
CALappA.  rBOTOnrBTtTLOSA,  spec,  nor.,  PI.  XXIV,  fig.  6,  a-b. 

The  earapaoe  is  subciroular  in  shape,  its  length  23  5  mm.  being  only  slightly 
smaller  than  the  breadth  with  26*5  mm.   The  upper  surface  is  strongly  onrred  in 

S  a 
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tnlsro-poBterior,  mora  fMfy  ia  latenl  cBnotion.  AutaiO'ltttanl  and  padtenclslerat 

misinform  almost  a  semiciTole.  The  antero-lateral  martinis  set  with  finr  com- 
preMwd  and  elongate  tubercles ;  those  oloee  to  the  orbital  edge  bdng  slightly  larger 
than  the  others;  portero-lsteral  margin  set  with  probably  fiveihart  ipiiMS seittnted 
1>j  nthflr  Imad  intervals  and  apparently  inoreaaang  ia  pottarkr  dinaliaD.  Poitnior 
marginB  not  observed  but  probably  rather  short 

I^rontal  lol>e  rather  brood  but  unfortunately  damaged;  so  it  cannot  be  niS 
vliettier  it  ii  bOobed  ot  mot*  bal  ikimjMted  oartAinly  beyond  the  level  of  the  orbit 
Suprn-orbif al  margin  toinidt  theeitcmal  anple  apparently  set  with  two  short  broad 
•pines.  The  region*  tn,  with  the  exception  of  the  gastro-oaxdiac  region  which  is 
delinMted  by  two  loogitaiinil  forrowt  wUdi  inoroaao  in  deptband  biMdfh  In  pot* 

tarlflr direct iiUi.  not  ivll  m.-irkftl. 

The  gastro'cardiac  region  forms  a  high,  rather  narrow  rounded  ridge,  the  anterior 
poctkm  of  whiob  ia  wt  vifh  b  feir  flat  tuborsleB  of  nibeir  huge  aiw,  while  the 
poiterior  part  is  apparently  smooth. 

There  is  no  differentiation  between  the  hepatical  and  branchial  regions ;  tbit 
part  of  the  oarapaoe  bens  two  oblique  rom  of  hnr^zonudad  taberatte;  the  eKtemal 
low  begins  at  the  external  orbital  anglo  and  terminates  it  the  Noond  thom  of  the 
post<  ro-lati  ml  margin,  the  tubercles  gradually  increasing  in  tbe  in  posterior 
direction  till  about  the  middle,  and  then  decreasing  again.  The  internal  row  begins 
st  the  anterior  end  of  the  gastro-cardiao  ridge  and  probably  terminates  at  the  comer 
of  the  postero-latoral  nnd  posteriur  margin.  Its  poBterior  pait  aeenu  to  form  a  low 
ridge  instead  of  isolated  tubercles. 

The  whole  sorfaoe  was  probabty  oorerad  witit  Tery  fine  oloeely  set  gnumlatioBa. 

Otoltgici'l  vcrurrence. — 

From  two  different  horizons  of  unknown  position  near  Thayotmyo. 

JtMiarts.— nie  whole  ebaxaotere  4rf  this  epeeiee  are  soaindlarto  (hilufpm 
piulaloitt,  Alc^k,  from  the  Indian  Oce.in,  that  it  is  almost  rliflleult  to  diBDOTar  uaj 
differeaoee.  llie  only  diffoences  which  I  can  disoorer  are  the  aum  vqgnlac^ 
orenulated  antero-ktend  margin,  and  the  smaller  tohenlea  cm  the  postero-latezal 

Genna:  EBALIA,  leach. 

EB&I.IA  TinintcviATA,  spec,  nor.,  Tl.  XXlY,  flga.  7, 7a. 

The  carapace  is  transversally  orate,  its  breadth  16  mm.  being  lai^r  than  its 
length  19  mm.;  the  anterkr,  higer,  part  ia  eemieifoalBr,  the  poatarior  pint  ia  digfatly 

amaller,  Oontraoted  and  truncate  at  the  posterior  margin. 

Ihe  aaterthlatenl  margin  is  curved,  and  apparently  set  with  a  few  obsolete 
thorns;  the  junotion  with  the  poatato-latnal  naigin  narked  by  a  abort  q^ine;  The 
postern  httrral  margin  ia  atiaight  and  fonua  a  my  obtaae  ahg^  with  the  diort 
posterior  margin. 

Front  and  orbits  not  oheemd. 

Tlui  division  of  the  n??ion$  obsolete,  only  the  posterior  part  of  the  (gastrin  and 
the  oaidiao  regioa  well  setoff  from  thebzanoluBlNgiontbiy  deep  longitudioalfunowa. 
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TliMfninfWBlieiillnoiieitliOTdde  offlieiiutogaatrio  lolie  and  qidoUf  gdning  in 

depth,  continue  on  nitlior  side  of  the  cardiac  rf^gion  ns  fnr  as  tho  posterior  inargin. 
GMtrio  and  cardiac  region  separated  by  a  faint  but  distinct  transTenal  furrow.  The 
aietagMtrio  lobe  bean  « Ivir  toiberole,  and  a  strong  spine  tiaat  ia  the  inidillfi  of  tiia 
itroTi^ly  convex  cardiac  region. 

Hepatio  and  branohial  r^ions  amalgamated ;  a  low  tabeirole  on  both  tha 
meaobniiohial  and  metabrannhial  kbea. 

Hori7X)n  unknown.  Thayetmvo. 
Semarkt, — I  hare  not  been  able  to  discover  an;  liring  or  fossil  relative  of  this 

VandHf :  CTOLOMMTOPd,  lOhe  Bdmidi. 

Genua:  NEFIUNUS,  de  Hann. 
Vmomn,  ana,  PL  XZIY,  llgk  9,  8a,  0, 9a. 

Two  fngmenia  of  banda,  akft  and  a  ligbtan^inMt  pvobaUybekivtoflib 

i^enus.  Both  are  smooth  and  the  external  side  bears  two  longitudinal  ridgoR,  the 
lower  of  which  terminates  rather  abruptly,  the  internal  side  bears  a  single  median 
lidge  dinetly  oppodte  to  tiio  knrair  oie  of  the  extfloil  Mib,  endiiif  ttke  thia 
abruptly  and  probably  in  a  shoct  apbu. 

OtologietU  aeeurr«npe»— 

TJikaowu  Imiwn.  Thayetmyo. 

Smmu*».—Tlm  ■pedmena  an  too  fengineiBtBiy  to  allow  of  an;  oomparison 
with  either  Uvii^  apedea  or  these  described  by  Stolixdca  from  Bind, 

Oa>o>«»  snc,  PL  XXXIT,  Aga.  10, 10a. 

MH.  PffarMb         TMUag,  MiMOM  Fan.  Hrptr  Banna,  Slia.  fltda^  fcnqr  si  UHt,  IM,  T«L 

ZXVll,  p.  M. 

Fngmenti  of  die  haada  and  fngan  of  a  large  speoiea  are  veijr  ootntnop.  Hm 
flngeiB  are  a  little  inqgnlady  onrred  and  set  with  namarous  strong  tnberolei  and 

fhona* 

Oetiagieal  oomrrtne^.-^ 

Zone  of  CmiMnartn  mttrliniava^  IkGnbo. 

Zone  of  MHocardia  m^iavulgaru,  Sin<jii. 
Several  unknown  horisons.   Thayetmyo  and  Prome. 
Rttnarki'.—'Oia  speeinem  are  too  fragmentary  to  allow  of  aa  aoomate  deter> 
mfa|«ti«iin,  andlpceferrod  to  exj>ri'ss  my  views  in  a  less  decided  inj  than  I  did  in  ngr 
mTioiia  menuMr.  where  I  detcnainod  them  aa  Fagunu,  speo. 
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V^PISOES. 

h  Bnb-dMi:  8BL&CHU. 
L  Older:  PLAGIOSIOMI. 

1.  SalHRdert  80VALIDA 

I'taiiljr:  LAMSIUM. 
.  Gtmia:  OXYillllXA,  Aganis. 

OrraHiNA  faooda,  spec,  dot.,  PI.  XXV,  figs.  1,  a-e,  2,  a-e,  3,  a-b. 

The  teeth  are  of  small  size  only,  and  distinguished  by  the  peculiar  terminatioii 
«f  fhe  cirawii,  whioh  aMnnm  tiie  dimpe  of  •  broad  amnr-hMd. 

((f)  Mi'iJidi)  (t'fih. — The  largest  tooth  dnos  not  oxcond  l,'-5  mm.  in  Irnirth,  of 
wluch  about  two-thirds  are  farmed  hj  the  crown.  The  root  is  rather  low  and  ap- 
parently not  deepty  bifoNited,  the  IstanJ  IwanohM  bflii^f  tinBEtCnn  ihort.  The 
internal  surfaco  is  strongly  oonTcx,  bearing  a  .shallov  iwriitiffa  for  flMlimtiai  of  ths 
norre  in  the  oeatre;  the  external  surface  is  flak 

The  orowii  b  olongate,  slender,  comd  imnods  at  tibe  bsM  and  i^in  oatwards 
al  tbe  upper  rnd.  The  lateral  edges  wUoh  tn  rounded  near  the  ba.so  taper  Hlightly 
but  expand  quite  suddenly,  and  then  conrerge  quickly  towards  the  upper  end.  A 
sharp  corner  is  thus  produced,  and  from  this  point  the  lateral  edges  are  sharp  and 
catting.  Luier  side  of  crown  atran^  wmwc  near tiifi  htm,  but  flaUmadtoirBidatba 

upper  end;  outer  side  flat. 

{b)  Lateral  teelhi—Tha  lateral  teeth  differ  from  the  median  teeth  chiefly  by  s 
broader  root,  and  by  the  latenl  edgM  being  ahaip  aad  oottiiig  from  baw  to  top,  bat 
ttw  crown  is  strniLht  like  that  ot  iha nsdiatit  taefh  and  not  tamed  baolcwaida. 

Qeoloffieal  occm  rettce.— 

Unknown  boriaon  near  Thayetmyoi.  • 

Bmarkt.—'Sba  oailoaa  anoir<luad  diape  «f      oowb  seadi^  dialingaiahaa 

OxnuVA  mAVumunu  Bonapartei  PL  XXT,  figs.  4^  6,  o^.  e.  4-a 
The  teeth  an  of  email  rfis  not  exoeeding  17  ami.  is  kogtb,  dander  and 
baoeolata  m  ahape;  arawn  micii  la^^biu  than  took. 
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(•)  Median  teeth.— The  median  taeih  are  distingniKhed  hj  a  nanoir,  dMplj 
bifurcated  rwit  and  the  lat<^ml  edges  of  the  crown  being  sharp  only  for  the  upper  two 
thirds  and  rounded  at  the  basal  part.  The  root  is  rather  thick,  externally  flat,  even 
eoMftTe,  inteniaDly  stnnigly  oonvBz,  tewing  »  deep  l<ngitiidiii«l  inoirian  for  tiie  in- 
iortlon  of  the  nerve.  Its  Iowit  part  is  sloping,  the  l»wer  cdijc  coneavp,  the  lateral 
branches  short.  The  crown  is  elongate,  slender  and  lanooolato,  slightljr  curved  inwards 
at  fhe  iNiae  and  oatwards  at  the  upper  end,  the  latenl  edgea  amdtupand  entting  for 
the  upper  two-thirda,  but  rounded  near  the  base.  The  intomal  Wirfaoe  ia  mbtB^ 
the  outer  one  is  fiat.   Crosa  section  near  the  baae  almost  circular. 

{b)  Lattral  tM/Jk— The  latenl  teeth  an  ohaiaoteriiBed  hj  a  broad  bifnreated 
root,  while  the  edi»es  of  the  crown  are  sharp  and  cuttint,'  from  the  base  to  the  top. 
The  root  Ls  rather  low,  but  broad,  forming  two  long  lateral  branches  which  are 
flat  on  Iho  external,  strongly  convex  on  the  intomal  side.  The  crown  has  the  same 
shape  as  that  of  the  median  teeth,  being  straight  and  not  tamed  in  posterior  diieo- 
tion,  but  the  latei-nl  edges  nre  sharp  and  outtiiig  from  top  to  hase,  and  the  ansa 
section  at  the  base  is  elliptical. 

Oeologioal  oeeurrmee.'— 

Zone  of  Mytilu*  nieobaricus,  Sinfru. 
Zone  of  Caneellaria  tmrtsniana,  Minbn. 
Zone  of  PanMyafilM  MMmfMs^  TmaggwL 

Bemarkt.—JIiat  species  is  easily  distinguished  from  0«f Mfaa  pag9itt,  gpeo. 
vm^  bjr  tho  abssmoe  ot  the  aatnr-head  like  wpamion  fA  the  upper  end. 


Oenna:  ALOFIAS^  Baa»eiqiie; 

Amkm  TVXitn^  ObmBd,  PL  ZXT.  %.  7* 

Two  teeth  only  hare  come  under  emmiiiatloB^  both  being  pmbahly  from  the 
lateral  part  of  the  jaw ;  the  lanjest  measurea  9"5  ram.,  tho  other  one  about  3  mm. 
ill  height.  The  root  is  very  low  but  broad  and  hardly  cut  out  at  the  lower  edge ;  its 
eztenal  side  ia  flat,  fhe  infamal  one  etnngty  oonnraix  and  doping  at  its  lower  part, 

bearing  a  deep  incision  for  the  Mm  in  the  middle. 

The  crown  ia  rather  compnwnd*  obliquely  triangular,  the  top  being  strongly 
tamed  in  posterior  dircetion.  The  edges  are  sharp  and  entting  for  the  whole  of 
their  lengtti;  tlw anterior  one  is  slightly-coooaTe  at  the  base  and  reiy  oblique;  the 
posterior  one  indented  near  tho  base;  the  upper  part  being  straight  and  almost 
rertical,  the  lower  part  onrred  andboritontaL  Internal  and  external  surface  strongly 

COBTVX. 

Oeological  occmrrmce.— 

Unknown  horizon  near  Ihayetmyo. 
BfflMfie.'-ThevB  seems  to  be  no  doubt  that  the  tootti  here  deaoiibed  ia  idenliiMl 
vitk  the  teeth  as  dboarred  in  the  living  4fl^te  QumL 
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Qm^i  OABCEABOSON,  Smith. 

Cabchasodok  jrEOAi>oDON,  Agaasiz,  PL  XXV,  figs.  8,  8a. 

UW-<«r.  Giwftow**  mtfaliita,  K.  lUiihi.  lienioki.  aof  Jkvi,  Britr.nr  (M^-OM.  Amm  Md  AMtnGtw^lrt 

•n,T«Lll,T.»,fl.I.ifebU. 

A  single  lateral  tooth  only  has  como  under  oxamination,  its  length  is  48  mm. 
and  its  greatest  breadth  about  40  sun.  I'he  internal  side  is  flat,  the  outer  convex  bat 
distinctly  flattened  in  the  middle. 

The  root  is  broad,  but  low  anil  itrongly  compressed,  its  lower  edge  so  slightly 
curved  that  the  literal  hiaoohei  Wft  Teiy  ahoart.  So  lude  for  Uie  imeitiaa  of  the 
main  nerve. 

The  onrnn  ie  Inoadly  triengnlsr,  joat  dighllr  enrred  Indnmdi.  BUgn 

ihjurply  sorrafiifl.  Tio  secondary  latCEtl  teeth. 

Qeologicti  occurrence.—- 

Unknowii  horic(m  near  Pnma. 

Beeier**.— The  single  tooth  which  I  examined  agrees  so  well  with  Cai  rharodon 
megalodon  as  fiu'urwl  by  K.  ilartin  that  there  can  bo  nodoubt  as  to  the  identity, 
but  whether  this  species  is  really  identical  with  Carekarodon  mrgalodoih  Agaaa., 
ai  HecUn  heUereib  Mmaiuto  be  wen. 

Qeinu:  VSSSSXfS.WSSB,  Agiafa. 

Hnanisns  sura,  Agassis,  PL  XXV,  figs.  0,  n-/>,  lo. 
(a)  Hetiian  teeth.— A  single  median  tooth  probably  from  tho  lower  jaw  m*»aRnres 
19  mm.  in  len^h  and  10  mm.  in  breadth ;  it  is  lanceolate  in  shape ;  and  the  crown  is 
nmoh  Ugher  than  the  root.  The  root  is  oomparatiTflly  abort  and  decf^  Ufoxoate ; 

tlio  fxfiinial  Kido  is  flat,  the  iotemal  side  ririnc;  in  liio  midflln  in  the  shape  of  A  Ug^ 
cone  which  bears  a  deep  loogitadinal  notob  for  the  insertion  of  the  nerre. 

The  erown  ia.T&(ber  fMek  at  bate,  hot  elmigljr  taperin|>  tofwarda  the  lop. 
The  intomal  side  i*  convex,  flio  oxtomnl  side  flat.  Both  cih^fs  arc  sot  with  sharp 
abort  lezrations  which  begin  as  very  small  ones  at  the  base  but  isoreaiH;  in  length 
towtida  the  top,  stopping  suddenly  a  short  distuoe  from  it,  so  that  the  last  portiooi 
ef  the  eds^es  are  smooth  and  not  serrated. 

(&)  Lateral  teeth. — A  lateral  tooth  deprived  of  its  root  is  still  imbedded  in  the 
mtrix,  tliercfoieita  characters  can  only  be  partly  rooognized ;  it  seema  that  the  crown 
was  nther  compressed,  and  its  top  turned  strongly  backwards ;  the  anterior  edge  ii 
convex  and  set  with  line  serration?,  i;i-a(liiall y  ijicrc.asincr  towards  ihi>  top  ;  tho  pos. 
terior  edge  is  concave  and  the  serrations  much  stronger  than  on  the  anterior  aide, 
inereaaiag  alao  in  aize  bom  hue  to  top.  Tho  iMtpwticm  oCthe  edgae  ii  free  bom 
aemtiona  and  smooth. 
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ZotiP  of  C'lncelhifia  tyxjriiniana,  Minim. 

Zone  of  J^aracyaihut  caeruieiu,  Yeoaogyttt.  ' 
TTnknmrn  boriioii  imm  Ilufstiiiyo. 

Oamn:  CASXSBABIAB,  Carier. 

Cabchabias  (PBioNOiraM)  OAMOETicDs,  M.uUer  and  Ilenle,  Pt.  XXV,  figs.  11,  a-e, 

14,  o-A,  16k 

TAXxvu,pt.i,p.a. 

The  teefh  are  of  small  abe  onlf ,  bmu  exoeeding  14  mm.  in  length  and  atronglj 
omnpreBiiud.  The  crown  exhibita  a  TBtying  triangnlaff  dnpCb  flw  mot  Sa  atwaija 

low  and  hardly  bifurcated. 

(a)  Median  teeth. — In  the  median  teeth  the  crown  takes  the  shape  of  an  eqni* 
latenl  triangle,  with  rather  a  broad  basis  and  sides  which  are  deeply  ooneave  near  the 
base  and  aftenvanls  straight.  The  external  surface  is  flat,  (lie  intornal  slii,'ht.ly 
ooneave.  Ihe  edgeti  are  very  finely  serrated.  The  root  i«  short,  but  broad,  iutemalij 
oo&yez,  exhibitbig  a  deep  ineisira  fat  the  insertion  of  the  nerre,  extemallj  flat,  and 
hardly  bifurcated. 

(A)  Lateral  teelk. — ^In  the  lateral  teeth  the  crown  takes  the  shftpe  of  an  oblique 
triaogie.  the  point  of  iriudi  iamon  or k» toned baekwarfa;  thaaateckr  edg«, 
therefore,  being  the  longer,  tile  poaterbv  the  ahocter  oneit  Ihe  aemAiana  appetf  to 
be  slightly  stronger  than  in  the  median  tealli. 
Oeologktal  oeeurrenee.— 

Zone  of  Miftikw  «ioo6artcu«,  Singa^ 

Zone  of  ifrioeardia  mfttvulgoris,  Sinsrii. 

Zone  of  Canetllaria  marliniana,  Minbu. 

Zona  of  PanMfsfAM  awriJw^  Tenaagyat. 

Zone  of  Anoplotkerium  hinnanirwn,  Yt^tian^yoong, 

Unknown  horizon  near  Thayetmyo  aud  Prome. 
.  JKMserit.— Though  I  hare  not  been  able  toatadj  the  teefli  of  OisMierfat 
{'Pri'inotion'^  ffongelicvB  in  tliifail  T  have  not  the  NlightcBt  doubt  tlint  tbp  specimens 
hero  described  aze  identical  with  it  as  they  seem  to  agree  so  far  as  X  hare  been 
able  to  asoartain. 

Genua:  GALBOCraUX),  MttUar and  Henle. 
GAinocnnoot  mo,  PL  ZXV,  llg.  16. 

1MB.  grfwwnJi  qwk  SmMat,  MIbobm  Im.  Uitm  Banai,  Ham.  <Uk^  >uiy«t  Mh,  IKU,  TA  XITg, 

ft.  1.  p.  u. 

Two  fragments  of  teeth  xeprewnt  nnqnesticautbly  this  getnu,  but  thej  an  too 
iU-|ceBerTed  to  alhnr  of  a  q^fle  detefmination. 
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11»  atom  b  trfangoln  in  abape,  the  point  atnmgfy 

tdgS  oamSf  iet  viih  veiy  fine  Borratiuns,  pof^torior  ndgc  iiulcntod,  the  larger  upper 
pcfftion  let  iritii  fine  semtions,  the  nnaUer  lower  one  beuing  two  oar  pedMps  thiee 
fwiM'f'  dentioulations,  the  edges  of  wUeh  WB  mwitiA 
0$QlogieatocoHrrenre. — 

Zoom  of  OttmeeUana  martiitkun,  Uiabn. 

2.  Sub-order:  BATOIDEI. 
Euuly:  MTLiOSlTlD^  lleendlar. 

Gems :  MTLI0BATB8,  CnTier. 

Myliobatks,  si'KC,  PI.  XXV,  figs.  17, 18,  a-b. 
1806.  ilfliolMtu  iptc ,   Nortiing,  Miooni*  torn,  Uffiit  Bcnu,  Htm.  Geal«g.  Snmj  at  India,  1S96,  Vol 

zxTj].|t,i,r.a. 

Pragments  of  the  spine  do  not  B«?in  to  be  unfrequeiit,  but  it  is  inipos^iblo  to 
whether  they  belong  to  one  and  the  same  species  or  not.  A  fragment  measuring 
about  27  mm.  in  leagtb  appears  to  differ  from  anotlier  nnaller  apeeimte  in  tlw 

fliapt^  of  the  serratioii-:  -vvirh  ^vbirb  ihc  L-itcral  edges  are  set  ;  in  this  particular  speci- 
men they  are  rather  long  and  so  strongly  curved  backwards  that  they  almost  seem 
io  lie  flat  upon  eadi  oQi«r.  In  iba  Hnaller  epeoinNii  tluiy  are  ratlur  diort,  qpnona 
and  wdl  separated  from  each  other.    In  both  speoimeas  the  section  is  elEptioaL 

Tliera  la.  however,  a  third  specimen  which  considerably  differs  by  its  section 
fnm  the  former  two  and  may  probably  represent  a  distinct  species.  The  upper  side 
ia  strongly  convex,  the  lowat  side  flattened  angular  and  narrower  than  the  former 
md.  The  lateral  8«n-ations  are  apiiarantlydhort  and  stroDgiy  cnrredbadc^^ 

Qeologieal  occurrenpe. — 

Zone' of  Otmeeilarin  marUnimut  Ifinlm. 

ZoT!<^  of  .-f  noplotf^erium  birmanicumf  TflllingyOIIIIg* 
Unknown  horizon  near  Thayetmyo. 

2.  Sab-daiB :  VltLlOBVII. 

OmiTHVS,  BVBC,  PL  XXV,  figs.  19, 19c. 
IMS.  OmtOmttft.,  WMOa^  Mwmi  r«w.  Pppw  Borm.  Mm.  <»«thf .  Bwwy    Mh.  ISIt,  Tdl  IXTO. 

fi-  1,  ji.  16. 

Tlie  few  specimens  which  have  como  imder  examination  seem  all  to  belong  to 
one  and  iiw  same  spades.  Tluf  do  not  ediibit  any  partiedar  distinguishing  fea- 
tuiea,  and  are  apparently  not  repnaaaBted  among  tliose  desoribed  bj  Koikan.* 

Qtohgio^  oeeurrenee.— 

Eone  of  ParueftOimt  eaemletu,  Yenangyat. 
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SaaioakABOifc  Qol,  li,  ZZV.  %k  SO,  Wto. 

A  fragment  of  a  spine  which  probably  belongod  to  the  pectoral  fin  of  a  silurad 
•^rsM  very  well  with  a  aimilar  fragment  deaoribed  by  Mr.  Lji^kkat  fiamih* 

0eoloffieal  occurrence. — 

Zona  of  AMopiothernm  UrmmtieHm^  Ymuvfwag. 


v.— RBPTILUu 

IMsr':  LBFtDOSAiraiA. 
Bnb-Mte:  OPHIDIA. 

Family:  PYTUOHIDA 


Off.  MMWMi  Uiui^  PL  ZXV/4gk  flVft*. 


an.  JjrtM  mOmMu  l^mkm,  kl.  «k ai iMtK T«Mtnh> Td. m.  flh  f««  t.iv.  IMW, 

|l,ZZZT.|gi.»r. 

A  aiilKle  Ijnffalim  ot  a  vertebra  oorreapoiidl'naiy  'ff'nll  with  Lydekker's  ftg».  8 
and  7,  pL  XZXY,  aodahoald  therafoie  beloof  tofha  aoterior  part  of  the  oaodal 

Geological  oecurr^nee. —  «  •mn 

Zone  of  Anoflotkerium  buTManicum,  Yeuangjoung. 

Oite:  OBOOODIUA. 
fialhoider:  EU8UCHU. 


1.  VaaOj  t  OAridiaUK. 
Gamt:  GHAMALIB,  GfnaBa. 


Gbahialm  oahobticcs,  GmeliD,  VI  XXV,  fig.  23,  a^^b. 

A  angle  small  tooth  meaBuriiig  19  nun.  in  length  haa  come  under  exarninstion ; 
it  ia  elongately  oonioal  in  alu^,  slightly  enrved  invaida,  having  a  oiroular  setTtion 
of  6  ana.  diameter  at  the  base ;  the  whole  snrbw  ia  oovered  with  longitudinal 
keels,  uon verging  towards  the  top,  two  of  whioh  in  tWniiddlS'Of  the  aBtador  and 
foitorior  lude  being  much  itrouger  than  the  eitheva. 

.  So 
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Otohffieat  ocourrenee. — 

Zone  oi  Anoplotkeritm  binHamemih  Tenangfoimg. 
MmtrH.'-'Ji  k  unqiMittauUe  fliat  «hiB  tocA  b  idntol  In  ail  iti  taluw 


2.  ERmfly^:  (MUI0aiMX/i»A 

Genua :  GBOCODILnB.  Laorill. 


CsocoDiLVs  TAiAjmn,  Lewoo,  PL  XXV,  fig.  23.  a-i. 

Two  fragments  of  teeth  have  oome  under  examination,  the  larger  one  meaauring 
IS  mm.  in  beigbt.  The  fragment  represents  unqueetionably  the  upper  end  of  a  tooth 
of  d]i]itfeal  aesfion,  the  antero-postorior  iliaDwter  of  whkb  measurcH  11-5  mm.  and 
the  other  erne  8  mm.  It  is  conical  in  sliape,  rotinded  at  the  top,  anterior  and  posterior 
tide  with  a  sharp  keol.  Dnamel  smooth,  except  near  the  top  where  it  becomes  finely 
mfadOal. 

Otolo^i^al  ocourrenee.— 

Zone  of  Anoplotherivm  birmaiHoim,  Yeoangycnqg. 

Bmmrk^—BMybtg  aonpnad  fUi  Ae^mbI  irfft  laalk  «f  tta  lMi«  OrtotHtm 

paluntrit  it  seotUR  certain  to  me  tbati  nOtwithlfa>nifalg  ttl  ll'IgBWiaiJ  Mba,  Hbtf 

can  be  no  doubt  as  to  its  identity.  ^ 

VI.— MAlfHAUA. 


Snb.^:  n&oniTAUA. 


Order:  UNQULATA. 


Bobiffte:  AATIGDACmA« 
VmiOfi  HHBRACOTElMmJf. 

Genus :  .^VNOPLOTHERIUM. 


AironoTHBsnni  ubmaiociim,  apee.  aov^  PL  XXV,  figs,  ii,      it,  Vh, 

The  larger  molar  may  probably  represent  the  third  molar  of  the  lower  jaw,  while 
the  smaller  one  represents  a  more  anterior  one.  So  far  it  seems  to  me  that  in  its 
diHMtar  It  dfloi  not  agne  via  any  ol  tlie  dcMdbfld 

Geological  occurrence. — 

ZoDo  of  AnoplotkerUum  birvtaiUotm,  Yenangyoong. 
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Kktua,  page  lUU. 

»  ■>  If  »  «  Otiioe. 

M    U.        w  M  a  part  oC  oatat  wbII,  nUrgwL 

1%;  t.  flunuin  Hiffnnnn^  Wkm-MmuU,  Mbdat.  StM  ol  PMSw «riMil«IJiv  HMfit- 

i»  i»  •»  m  >> 

S.  ft  iMiiw  iimiwiw.  Milan  "BJwbiiIi.  ptrt  rf  ill,  wilirpil   SbiM«i  no/a*  urua^ 

Wi,  fktyttmfit,  page  )0I. 


mfo,  p*^  101. 


ai    4b        a  M  »■  iii|MMM  «l  Mftan,  cnUiged. 

1%.  6.  fiaimmm  QkBOUMbOmom,  Ht«^  g—»  ot  fWwyiliiw  aMfto*,  twwuyiiW 

«     6«-         J.  »  »  »  Odioe. 

„    6a.        w  I,  M     Caliee^  eitlMg«d. 

M    M        j(  m  w  •epfaiai,  ealugvd. 

1%.  C.  euuaanm  OMMcan^  Duow,  wkdMu  Zaoa  gC  C«M«f{«ri«  Mrfe'akw.  Minta, 

»  •  If  »  eDlwjred. 

T.  Bnmi*  iMUUai  Aliaa^  mk  ain.  Zaaa  oC  PdnfjuUsc  ea«f«lMt,  Ta)Hn(r«t^ 

page  103. 

,,     7a.  „  „  „  enlarged. 

f  ig.  8.  CiDAKO^  apao.  1,  mb  aiaa.   Zaoa  «f  dm  Uuob^ii,  KaoM.  104. 

•       ^         •>  M  Jl 

Fig.  0.  CmtBis,  apas.  I,  nat  aiaa.  Sau 4( /km Kmi,  pif  a  IM. 

n      S"-        II  ■>  n 

Fig.  10.  CnuRiB,  apao,  l,.ut.aM.  Zoaa  of  Ares  UeoMdi,  KaaM^  paga  104. 
lif.  11.  Cuuuib  maa,  l|  aat  ma.  Zaaa  ot  .irM  timUUi,  IUom,  paga  IW. 

»  11*     «•        w  "AwbA 
1%.       GuMMih  ifMi.  S>      «>«.  Ziwe  gl  Jrm  UmtMi,  Unmt,  pagt  1W» 

M  Ito      M        V     afOH  aaction. 

Fiff.  U>  ftiitiiiwi  wnuxuni^  tfu.  mv.  UiMao^  Pv oom^  faga  lOA. 
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Tlktl  II. 

Fi"  1.    OsT»»A  nooBHSiS,  tfw.  WW.  IitftT»lre,  ioUnukl  view,  ntt.  »i»e.  Tliftyetmyo,  p»tre  lOT. 

"   1*.       „           »            ••  «       txtenal  vifw. 

Vig.  i.  Omii. iHnnniMi»  ipN.  aor.  Sight  valve,  txterul  view,  lut  tiza.  Th^etm t  o,  pag«  1 07. 

„  tc      ,1        »            ■  I«ftv«lv«        „  „ 

91                                  ,  Borfnl  view. 

Fig,  8.   OnUA  r»OMKN8i9,  spec.  Dov.  Ri;;kt         cx(trittlvitw,ut.wze.  Tbavelm^o,  ps^  109. 

„            0         n             »  Ltftvalvn       „  ^ 
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PLATE  TIT. 

Fig.  L  Oifii4noinni^ipM.iior.  Grasp  of  liitUaahoirug  right  walw^uUiit.  Thafttogv, 

„      1j.        ,  ^  „  »  J,         1.       l^'ft  valve. 

»     !*•      I.         •»  •»  MOM      dor»»l  view. 


fif.  t.  Omtt  nammu,  ipM.  ur.  Right  TmlT«^  mk,  riw.  lhqr*lB|f«k|>0*  109. 
..    *«.      I.         »  »  Inflwlw, 

M  M  »       Dmii]  viiw. 

1%'.    8.    Oimi  MmMUf  IfM.  MV.    ft%llnlmk«KlMMlview,  nat  si/e.    Zone  of  Pjfd//;/** 

ptpiimm  froMortwum,  Kaim,jwge  111. 
»         »  Iff  H         IslifMl  viiw. 

M  ,1  .>        don»l  Ti»w. 

Viig.    4.    OaTBM  r«f  YKACBA,  tpee.  aor.   Sight         «xt«niml  view,  iwt.  lise.   Zone  of  Par^Uli- 

„     4*.      i»  H  M  w         iateroal  view. 

n     ^      n  m  »  m      \  A»wl  Wmr. 

Vig.   S.   OMIU mnuflUi  ipM>  MV.   bltlllTih  axt^  ntal  vic«r.  n  it.      ,    2an»  ot  Parallelifi' 

ftiiitM  prototarluoium,  Kjum,  f»g«  IIL 
„     ba-n         n  »  w  infernab 

»  n        ■»  «  »  domlmw. 

Fig.  S.  -Owm  Mmigu,  ffte.  aor.  bll        tttanni  twv,  wt  dMb  Zoot  at  P« 

j><-/jiiiii  proMartwtmm,  Kmm»  P*C*  lU. 
»     't**      M         J*  It  II  intsriial  view. 

j>     61.      w         M  »  »»  wmtnJ  ipliBW' . 

ISg.  7.  Oamu  Vtfnuau,  ipoa.  aw.  Left  nlvt,  exUnul  yiew,  lut  fiat.  Zod«  of  ParalUltpi- 

peibtm  frttctoTtamm,  Kxaa,  |Mj{e  111. 

•     '•■•II  »  II 

«     »»•      M        M  »  II  portWtoe- 

Kg.  8.  Lnu  miinuauir*,  ipM.  mt.   BigM  nln^  mti  mm.  Bsm  «l  iliMa  ismraf*, 

Tliay^tmyo,  pnfT"-'  H''' 

Fig.    9.    Lima  ORiEgBA.<;iiiANA,  (pac.  nor.   Eight  vaive,  nat.  ais».    Zoo«  of  Arid*  kimer***, 

Thayetmyt^  f^[a  lU. 
„    fta.    „  »  »  M  mbigai. 

,,     M.    „  n  n     JothI  *t*W|  nat  tiat. 

,,      9c.      „  r.  >i       part  of  imrf«cc.  iiilar;,'i'il. 

Fig.  10.   Lima  rBoit>M)UAiioaA,  tiwc.  dot.    Bight  tiItc,  naU  siw.   'Lone  oi  MgUlu*  iiitohmnnt. 

Singly  pifa  114. 
„  n  n  i»  u     vaatnl  viav. 

Fig.  11    Pmnr  wmmtmMmt,  wgtt.  non  Right  falTe^  aat  mn.  liaboaal  r%i«a  Thajrat- 
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PLATE  IV. 

fig.   I,   PacTBX  rBOtosUATOKiOS,  apeo.  nor.   Bij^t  valve,  nat.  8iz«.  Tbayetmyo,  ^laj^e  115. 
»    1*     »  »  *    »  Iiiftwlte. 

»    U.      „  „        Part  of  nufMt  of  light  valWiColMgad. 

Kg.  «.  PteiBH  XOUKUHVS,  tpM.  DOT.  Bigbt  valve,  Btt.  tilt.  Son  «f  ?«r«tf<(vi/Mi««  ^to- 

toHimam,  Kw— ,  pay  IW. 
M    iU.      „         .  ,^  y  I,      nntnl  tw«. 

Kg.  9.  Fni»ixiEBnunM|,ipM.nv.  1^  nlvi^  art.  dti.  ^mnJtfmM^Hf^timfnh- 

tortmamt  "^""^  P"!*  ^^'* 
„     3a.      „  D  „  „         TMtral  vi«w. 

I.    U.  M  M  „        UalbQa»lp«t,«xteiultri«w,  aoUrgtd. 

>,    8«.      I,         „  M  '  M  '    »      intwiMi  Htm,  «Bluged. 

1^.  4.  FmiiirnKnuini%  qM,  BOT.  Ltftwltra,  nat  un.  Kom  «l  JPinllii<{;pvAi*  f"'** 

It  4ia.  „    ■         ,f  „  «      vantnl  view, 

lif .  ft.  Pwm  loKSRuinn^  wgnt.  omv.  Iidk  fxlm^  ut  tiaa.  Bm  cC  Arplta^jMlmfMl*- 

torhoum,  KaoMy  pa(0  IIT^ 

n  6a.      WW  MM         Teotnil  view, 

M  M.      M         M  ■•  w         1JadMiMlfi>l««rter>»lvi*»,  enlarged. 

„  5«.      «  ^  n        .     w  i»  *  internal  view,  enlarged. 

Tig.  6.  Pnmr  coxrauinra,  iptt.  hot.   OmauntatlMoCalMll,  strongly  enUrged,  pagellT. 

„  6j.       ,,  „         .  Tmusverse  SLttion  of  rilw. 

Fig.  7,   FicnK  ituVASiGV^  (pa&  noT.         valve,  uaU  aiie.  Zone  o£  JfMOMfi^M  M^ava/j^ 

Pig,    8.    pEirrKN  iiimvAmrrs,  «pec.  nov.    Rigbt  valve,  na*.  siie.    Thayutmyo,  page  121. 
Fig.   0.    AviuuLAsuKasiAKA,  «p«c  nov.    Bight  valv«,  nitt.  eize.  Zone  al  MeivcMiia  mtUv>A§tlU, 

flbg^figalll. 

„    9c     „         M  »  'n        veatnl  viov. 

Fig.  10.  Atiovu  aoi«iuu,apia.Mr.  Lrft  nlva^  oat.        8sm  of  Jbwimitia  aiifiratfM^ 

Siogvi,  US. 

«   lOo.      „  „  M  M      ventral  view. 

Fif  .  11.  ATBTOAiDMuvA,^!^  wv.  OHrtolkHnlTCkalMBKlytBlHtal  Z^*f  X*^^ 

■i#f«»»Viirt»,8ingn,pag«  IM. 
Fig.  18.    Vulsella  LtNOUA-rioats,  spec  dov.    Zone  of  ifyUitti  uieoiariest,  Singu,  p«g«  IM. 
Wig.  13.    Vuuelxji  likoua-tiokis,  opoo^MV.    Z  >nf>     .Vftii'*  aieoiarieut,  Singu,  page  121. 
Kg.  li.   VoLULLi.  uiooA«aauo,  apoe.  uar.  Zoiw  of  FanMHipiptdum  pnltlorimoBum,  Siagft, 

lif.  ICii  ICxnun  noouaun,  JUm.  I%lit         att  lua.  Zoue  of  .VYfi7a>  nieUmnm, 

Singu,  page  125. 

„   15a.      »  „  „  „  „        Ventral  view. 

Kg.  16.  Ifmus  mmaAUmn,  Boova.  Lth  mhn,  mt.  am.  Zone  of  MftUut  wptcncM, 

Singo,  page  lU. 

Kg.  IT.  KiBua  Knouinni%  Booiv.    Lift  nin,  int.  bh.    Zone  of  ilytilugwktM^ 

Singu,  page  lit5. 

V  -  »  »  •»  •  a  t         Vo«t(il  WOW. 

>-,^  Vif.  18.  Honau  BUBiHUia*,  ^  lov.  lUgitnlii^DAl  one.  Zam  ei  MftUut  nlitMmt, 

'^'i  Kngn,  page  ItJ. 
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PLATE  V. 

Wig,  1.  MmLDt  WBMiMmwt^  Btm.  Lift  itin,  tfamBglj-  talugtdl,  ftgt  US. 
N    !*■      It         M  m       .    It  t«rt»l*h»» 

t.  MmuiA  Bimnuu,  ifM  Mnr«  lii^viln^Mli  dM.  taunt  ilglUmwktMHh 

M    flii     n  H  tf        ^tMlnl  viflw* 

n  „  ,,  ,,  DomI  Tiew. 

Pig.   S.  MoDioLA^  ruuDOBUDDHAicA,  wgto.  DOT.   Lrft  TtlT*,  nat.  iiM.   ZoM  of  Mgtilu*  »ie«i»- 


ruM,  8iag«^  ptgt  116. 
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<  Jfrffwlil  —faiiii/iWM,  Siogu,  pm«  119. 
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•1  JWiwwBt  iftwijrarfi^  ahgn,  ftg*  IN. 
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k  nr.  mdia.  Biglit         oat.  sin.  Z?ne  of  Par^ 

Mififtimm  prtMtrtmoium,  Kama,  pago  IdL 
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Dorsal  yiew. 

•i  «^ 

•• 

Sight  Tilve,  cnUfgcd. 

»  V. 

*t 

» 

ri«.  T.  i 

ii»4'AnUa*MdHaiB 

w.ialmldh.  B^ibt  vaha^  nat  wm.  Zsnt  of 

FanlMif^eimm     pnMofUuiam,  KaM* 

page  131. 
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Biglit  vaii*^  intmnl 
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1* 

Bight  T«hr>,  wUiior  ^fair. 

»  8' 

Bain* 

>Tar.  m«3iii.  Right  v»1tb,  nut,  eiz».    Zono  of  Partl- 

Ulifiptdum  protctorttMfm,  Kama,  page  181. 

tig;  8a. 

m 

M 

« 

Bight  valvar  tntania]  Tiaw. 

„  M. 

H  _ 

Bight  tbIto,  anterior  ricw. 

Vig.  9.  . 

t  w.  doDgata.  Right  Talra,  oat  nai.  Zom  of  Pmtt' 

Mifiptdum  pnMortmMmm,  ba%  p^gt  Itl, 

Biglit  nX'n,  intamal  vinr. 
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Yuiangyn^  jagt  177. 

„    ««.     u  »  »  Lelfcvalve. 

„     N.      u  »  »  Anlcrior  view. 

„    9fc      w  H  «         Dorsal  view, 

yig.  10.  CAum  nonMinaiiaarai^  aptdb  nor.  Laftvah^nnbaaa.  Zone  of  P4r4//«/t>t>«ilMii 

»  Iftfc  w  K  ■  II  »      Anterior  view. 

„  lOL  w  M  j«  »  »       Dorsal  view. 

m  Iftfc  MM  Mm  JEnhfigeJ. 

„  IM  ,  »  „  „  Aatawr'(W,aiilarKed. 

M  lOfc  •  M  »  ,  Poitiriflrviaw,  anlaigad. 
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JH§.  IL  Oaimvh  noMWBtltWMirii^  tget,  nov.  Iirft  wlw^      tbi>   Zona  o£  PanllelipiftiwK 

m. 

iL  CAumn  mmmMi^  apao.  anv;  Bjght  ntr*^  aiik^BMi  Zone  of  Parol leiipiprdam  pre. 

M»rlMMmm,  ILtaa,  page 
IBI. 

„  Via.        ^  „  „  „  „         Anterior  view. 

„  124.       „  ,  „  „  „  Dowalvicw. 

„    lie.        ^  „  »  „  Enkrgei 

V^li.  CaiMOV  imnraiit^  ipea  BUT.  Biglttvalfa,   Intanor  n*«r,  enlarged.   Zow  «£  Pwi/- 
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PUIS  XL 

Wig,   li   CmiU  lOMOlWBU^  qee.  nor.  mb^  hI*  At,   Zonr  of  (j>rj-n3  eraiF  furii, 

Yeoaugjoung,  page  lS8. 

gyMBg,  page  18S. 

fig.  3.  Cim  atunVBMir  MMUinf .  BigiibTil«»,Bat.uti.  Soneol  Qfr«M«rai^«r<;i,  Y«w 

ffyoung,  pgt  184, 

If  II         If  II  M  II       Aatenor  visw. 

II    Jfc     w         »  «  n  I*  DotBiwew'. 

4.  Cmu  OBAWimar,  Noaffing.  B{gkt  nlm^  aat  rin.  Zam  iA  Cyrena  erav/nrdi,  Yma^ 

I,     4l.      M  w  »  Leftvalvo, 

„    lit,      M  It  II        Ant«ru>r  vieir. 

Kg.  6.  Cniu  OKAvmn^  NoaUing.  Bight  Talvt^nabtbfc  2omo(QrrMa«rMp/iiftfi,YMnD* 

fryoung,  i«g«  1B4. 

n    Sfl.     M  II  II  «  w      Anterior  new. 

Kg.  6.  Cn»A  CBAwnnuH,  NoatHnf.  Big^  ntmy  uA.  te.  Bom  «f  (iy««M  <Mi(Airi*^  T«aMi' 

pyOTinpr,  psfa  IMw , 

„     6a.       „  w  n  ,j  M       Anterior  vii'w, 

„     64.       „  „  „  „  „       Dorsal  \-iew. 

1^.  7.  CzuiU  cmmauii  Moatling,  Lsft  vaivt,  aat.  aaa.  Huigti  Zone  of  Cyremt  eravfurii, 

Yniavg}'oang,  pii<^  184, 

Ilg.  8.  OmvA  CkMiinn^  Noadbig.  Bi^ nal.  ria*.  Hiit^  Zone  of  Cyr^n/]  craw/uriU, 

Yenangyouog^pngie  184k 

Kg.  8.  CsmA  maouii  NaalSag.  BigU  valn^  wb  liaab  ZoM«ICffmMi«n0iiii)^TaDa»- 

g7aag«ip«»188. 

„    8a.     M         a  »  I*ft  valre. 

w    81,    n        w  w         Anterior  viair. 

„    9e.     „         „  M  Dorwdview. 

Fig.  10.   Cykexa  pbtsolki,  Noetling.   Right  valve,  nat.  nae:  Ifinge.  Zona  tit  Cy«»«  twtfur<ii, 

Yc'uangyoung,  page  188. 

Fig,  11.  Cyuka  tmsnuat  NaaiGiig.   Lett  valve,  ut.  use.  Hinge.   Zone  of  Cjrnaa  erM^miii, 
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tig.  1.    Mmwunu  noiomuBiib  BiiU  nin,  wl  im.  Sam  «t  Awfftffr^ 

tfnai  frototoiiaotmm, 
Kama,  page  191, 

'„    1«.  ■  m  M  M  »      Internal  view. 

„    1».  »  »   *  »  .  m  n  AatwiqrTOW. 

„    1«.          »  «  »  »  »  D«walTinr. 

„     U.  »  M  «  »  enIar.>eJ. 

^  If ,  ^  If  It  a         internal  view^  enlaiged. 

V^.   I,  M— r"*—*  w>A*iMAM^  fie. »«»-  Blffct  «al»a.  imL  Jm.  Bum     JfWiMwJia  — <— 

vulgaris,  SiBg% 

I  page  193. 

„    !«.         w  »  »  Leftwlw. 

n    tt.         M  •»  »  Aatenwfwift 

„    Sc.          „  n  n       DonBl  ^ev< 

„     id.  „  „  EnlargiMl. 

Tig.  3.     Mhocaboia  tmATULOAEis,  »pec.  dot.  Lett  valve,  nat.  use.  Zone  of  Uciotardia  mtla^ 


I»«tlM. 

II    9«.         If  »  i»  'w  If  Domlnw. 

Kf.  4»    Fmuodu  nNom,  igaa;  aov.  Wlfc«df«iiiikitHi>  ZenattfiMMaftafalt^llli^i 

n^i  pifB  104. 

F!|r.  S.     Psnioou  atctxrh,  «pee.  aoT.  B^glit  yiin,  itaL  rfn.  Zone  «t  PMa*  tritmtalU,  Thayet. 

myo,  pa)j;e  194. 

Hg.   tt.     Vbnu8  raoioniBXuoai,  tpeo.  xior.   lieS%  valve,  nat.  use.   2>one  of  Pkolat  erumMUt 

„  fla.  „                               »              »  enlarged. 

Fig.  7,  VfiNVS  aiuNOSA,  Sowefbjr.   Left  valve,  nat.  aize.   Thayctmyo,  pag«  197. 

„  7«.  „        M         w        Bvt  of  antfim,  eakigied. 

FS(.  t.  CnHBBi  moDU, Intum.  Bighiialwkial. m  ZannA  Cyihetea ttftiM»,Vtimtt 

page  19S. 

,,     8fl.  „  „  „  „  „         Anterior  view. 

Fig.   9.     CrniBBA  uicurAj  Ikvamfc  L«£t  valve,  mI.  liiek  Zone  of  Cfthentt  <rjt<»a«i  IVona, 

pagelVS. 

„      P(J.  „  „  „  ,,  ,,  Anlorii  r  Virw. 

Fig.  10.   CiTiiEKBA  ESYCiXA,  Ftnutuc.   Bight  valve,  uft.  ute.   Zone  of  Cflktrta  eryeina,  Prome^ 

l>Ctl98. 

»i   lOd.        p,  11  i>  I*  n  Anterior  view. 

Fig.  11.  CnBUKk  BicnrA,  Favume.  Lift  valve,  nat.  me.    Zone  of  Cftierea  «iyeiM»,  Vtmug 

pagelflA. 

»  IK       i>      .   »         w  w  (I  Aatoiortinr. 

Kg.  IS.  CiBoni.  nnuM,  Kmana.  Iwt  of  riglinlv^  nub  rii^  ZtM  «l  <^<ras  (NymM. 

n«B%jag»  IM. 

„  ISo.       a*         M         »        Left  valve. 
n  fi         19         jv  Aiilinflwiav* 

1%.  IS.  Cinmu  miaiim^  ipMb  mw.  BJight  vtln^  Mt.  bn.  Zone  of  rhci <ii  oruHi^lii, 

Thayctmyo,  page  tOO. 

»  K  «  w  «  enlargoiL 

Jig.  14.  Ihwm  noniauoniA,  ifw.  Mr.    Bi^  nbi^  ut.  Ma,    Zone  of  Paroi/Wi^iaw 

pr«ter<»04um,  KaoDi 
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Kg.  1. 

Dio.Ni;  FaoTOLiLACUCA,  B«ev«.  Left  valTe,  ut.  aize. 

Zone  of  P»TalUlipiptdum  pnM- 

forftMftMij  Sam,  laga  tOt. 
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„  l». 
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II  AnteriM 

vinr 

„  Ic 
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tig.  i. 

DioxB  AMAKAXunis,  <peo.  nov. 

Left  \*Xs%  ut.  tu». 

Zona  of  PtnJiMifi§ti»m  prtU- 

„  U. 

If 

It  » 

tt 

Internal  view. 

»  «*. 

i> 

M  I* 

Anterior  vi«ir. 

„  u. 
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1*  Jt 
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n  M 

„  oiiaigeiL 

1) 

»  n 

„        lataHHl  view,  enlarged. 

lif .  a. 

Dun  Mmaaaaim,  ipMk  aor. 

Eight  nlnt,  Wli,  we.    Zone  of  ParallelipipeJitm  pff 

MtrUonm,  Kuna,  pige  200. 

»  ^ 

» 

»  » 

w  » 

Xntowil '«Mw. 

If  ff 

Antericr  view. 

Kg.  4. 

DioxK  AMiaoALoioe,  ^nc.  nov. 

Left  valve,  nat.  aixc. 

Zone  of  faraUeiifijtdum  prU»» 
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iHAwfMi,  Smd%  ftft  Ml. 

If 

M  M 

ji  II 

Internal  view. 

>• 

i»  ff 

n  If 

Anterior  view. 

„  4c. 

ff 

fi  tt 

intemal  view,  enlarged. 

Dion  noxoniupnjri>i)M|  ipec 

aov.,  Wi  orlwnilMii. 

Right  valve..  Bat  aaa.  Zcnaol 

FartlMiptptiam  pnMtr 

tuotum,  Kama,  jag*  M9. 
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Left  valve. 
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Anterior  view. 
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Ooidwir. 
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Bidaiged 
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I>ioin  m 
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FaMUtUpiftdmm  j/nliiln^ 
taMM^lHMipagatO*. 

„  6a. 

•> 
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«  » 

Bi^knbl^  anterior  view. 
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»  <» 

M         dofial  view. 
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m  » 

tf        mtarml  idtif. 

ff 

If 

ff  ff 

^  ttJarged. 

Rg.  7. 

Dion  nunoraiLmiirAKDit,  fte. 

nov.,  var.  doDgate. 

Laft  valve,  oat.  mat.  Zone  of 

TaralUlipiptdum  pntBltrtmiimt 

Kaiiia,iageS09. 
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n 
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l>  u 

Lrft  vahr^  mtafinf  vienr. 

„  n. 

»  JI 

If           dmml  view. 
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j»         iBtemal  view. 
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1* 

M  JI 

„         internal  viair, 
otlaiged. 

Pig.  8.     DioHi  raoTorHiLxnuABCii,  epecaov.,  var.  orbicnlaii*.   Right  valve,  nat.  liae.  Zooaal 

FaratUlipipei um  fnMtrtmnim, 
,pagat08. 
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1%.  li.  Sura  awnniMmwniAWH,  ipiB.  wtr^  tar.  mUcdIku.  Bigkt  i»ln^  interaal  vinr, 

u    8*-    t.  ..  ..  «        ■■torioir  view, 

lif.  9.    Dion  nomraaimiiAWii,  ipw.        TV.  orineakna.  Ii(ft«ilii%Mit.«lM.  ZoDsof 

„  8*.      „  ,f  M   Tir.  oiUoahrii.  Left  Vslve,  nat.  mxe.  Internal  view. 

M  ii>      n  H  »  n  »  M     Anterior  riew. 

I^.  10.  Dnm  nowniumNAnrM,  s.p«o.  nov.,  w  atongKta.  Bight  vilvc^  iatmal  xitm, 
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Kg.  11.   Dioxi  DunoM,  NoeUing.  Ri!>bt  valve,  nat         Zowflf  JNmm  imkioia,  Tanagjwt, 

jc  ll«i    MM  n       Left  valv«. 

n  lU.    It        if  M       Astfliior  Tiiv. 

u  »        M  M  Domlnew. 

„  11^.     0        I,  „       Right  valve,  cnlarpred. 

MM  Anterior  view,  enlarged, 

ftg.  IS.  Tapu  ntofoUBAti,  ipw.  Mv.  Bight  nhi^  nat  lise.  Vk^atnifak 

w  lSa>    w         t*  «  M  '      anterior  vieir. 

1^  Mk  TaMI  noiOUB4U»  i^m.  avr.   Ltfl  mlve,  nat.  nze.   ThayeteifO^  pgi  tU. 

•  1^    »        M  «  «  uteriornew. 
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Dosoru  ritoTonrmtiLis,  cpee.noT.   Left  tb1v«,  nat.  nie.   Thayetmye^  pift  US. 
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Bigbfe  Mft.  lia.  Zone  of  FaraUelipiftdxim 

ttU. 
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u        Anterior  viaw. 

inlanal  viav,  tBktgad  (oUwr  •pedmen). 
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ftttottrtmMim,  Kama, 
p«an«. 

„  „  I,         Asterior  Tiew. 

„  „  „  Doml  view. 

^  ,1  „  Intenial  rieir. 

qpabw?.  Bigbt  valv*^  iat.'aiM.  Zom  ef  ^ras  HuoMHf 

„  lDt«rnitl  view. 

M  internal  viewi  enlarged, 

riw.  Staaaf  JffMwflMdarfaH^ 

Singo,  paga  n6. 
„       Left  vahe. 
II       Anterior  vit'W. 
Zow  of  FaniUUfiftdum  fnlf 
toHmMim,  Kama, 
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Anterior  view. 
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PLATE  XV. 

Fif.    1.   TiLLiKA  riiOTOsnuATOU,  spec.  nov.     Right  valve,  mi.  eize.  Zone  of  Paralleiifipeim 
M     I«a       n  w  a  ii^ft  T>hw> 

0    Ik  w  w         Awtiiriwf  litw* 

I^.  8.  TlUlM  ngOVOmuTCU,  ipis.  BOT.  Biglit  mhv^  wt.  ue.  Zone  of  ParulUKpiptimm 

pnMPrtMtKwh  Kue^  ftgt  tit. 

„    ta.      M  n  tt       "Lxit  valvi*. 

„     U.       „  „  „         Anterior  view. 

„    tc-      „  n  »        Donial  view. 

„    U.      M  M  w       Right  valve,  «kr};eil. 

„    %t,      »  w  M       Antarioir  view,  enlar}^ 

„    «/.      »  M  w       Doml  view,  tnkrged. 

Tig.  a,  TiLU>AiirBiniBn«iiNe.wr.  Lift  vih%  Mb  we.  Z<^no  nf  r  riMnli^iri^Mi  pnto> 

for<«M«a,  KMi%  figi  S81. 
■I  N  w  w  w  If       InteTBiI  view. 

„     86.  „  .,  „  Anterior  vit^w. 

4.    Tbllina  r£OTOCAXi)U>A,  E|jec.  nov.    Bight  valve,  uat.  (iz«.    Z»n«  of  PtttalUlififtdum 

fnUtortiunum,  Kusft,  paga  Uft, 
II    4a>      M  X  »  n  If        Anterior  vuw. 

••  i»  w     '         M  .  )>  eiJiigirf. 

1%,  fi.  TauahTMnoounimk,  tgia,  wv.  Lift  vilv^  mt.  an.  Zom'-  (f  rara!!eli/.ifeJtim  pn> 

,  Mor^iuKnn,  Kama,  page  219. 

If  M  II  II  »  »  Antoiorvieir. 

„     5{.        „  „  „  „       Intrrniil  view. 

Fig.   G.    Uaei  katessu,  spec.  hot.    ItigHt  valve,  nat.  sise.   Zone  of  Parailtli/iipedum  froMor- 

iMwiii^  Km*,  |a(a  Sn. 

H    ^  »  ^       tt        WEt  valve. 

M  „        „  „  n       Anterior  view. 

„     6c.      ,,  ,,  „  Right  valve,  enLirgfil. 

Fig.    7.    Gaki  rsoToKUcai,  tpec,  nov.   Bigbt  valve,  nat.  aae.    Zone  of  FaraU4Ufifjdmm  prota- 

toHmtmm,  Kui%  fife  UO. 
M    7«.    n         »  jf  n  „       Internal  view. 

„    7*.     „         u      '        »  »  »  Anterior 

„     7e.     „         „  „  ^  cnlargod. 

M  »        If  M  w        Internal  view, 

VSg.  8.  OjAinoiloaMli  qM.  iMV.  Bi^  valv^  nat.  tiM  Zone  e(  PanifWijMnlaw/nto. 

tor' us  trim,  KanwiiigetM. 
H     ^     M         m  »  »  -         AnU-hor  view, 

w    8k     »         n  n  H  n         Dowl  view, 

1)         >i  »  M  enlaigi'd. 

Fig.   9.   Gaki  iBOToKmoi,  epee.  nov.   Left  valve,  nat.  aize.   Zone  of  Patallelipipidum  pr»t«. 

#aniMt«w.  Kbm,  figt  SM. 
»    9a.    „        ^  „  „  „        Anterior  view. 

H    ^    n        »  «  j»  «  HvMiikw. 

w    8o>    w         n  I)  n  •plwfrf* 
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Fig.  10.  Oau  mcmoKuroi,  ipea.  nov.  Lo£t  nlvt,       use.  Zone  o£  Mt^Ui  mtnMtm, 

8iiga,p^  MS. 

„  lOfl.    „  »  n  M  »  Dond^ikwi 

»  104.    »  »  »  M  «b1«^ 

1%.  11,  OuiUM^  NoaCKqf.  BigliiiilTC^uib.rini  Zenaat  Mtlmriim  mttmn^»iif  Bliya, 

Ilg.  U,  6i«t stMi%  NoriJiB^   Ut  mb%  aibWi  Zon* <{  Jbioeoniwi  MtaM^rvi^ Siaga, 

w  M      »        w  I*  •■Jiitrf. 

Iff.  IS.  OiM n»6^ NMOing.  leftnlw^  uttriatt  Zmul  MrioeorJ'"  mt(4t0ulfafi»,9bitu, 

„   13a.     n      gt         H  t,  enlarged. 

Kg.  14.  Susuu.rgKauMi«r»e.tM.  Leftvaln^  aaLiin.  Zoat otPanMelifiptdimfnMV' 

faoMM,  Kama,  paga  tB4k 

„   14a.        w         «  jt  N  w  Ii'.t<Tnal  \-ipw. 

„  la.       Www  »  jt         Ant«hor  view. 

Tig.  IS.  Soucnrnsxaoxeafn^  t^Mv.  Lift  nhi^  Mi.  ria.  Tbagrctagro^  paga  tftS. 
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ft 

Vig,  I.  UaOBa  nunilulVMIl^  ws»a>  an.  nlf%  UL  m,  Kome  of  Par<ilMipipedum  prOa- 


tnHmtum,  ]Lutt»  pige 
M  ^     «  n  M  M  w     Intcniil  vinr. 

»  w  It  n  t,  „      Anterior  view. 

»•  »  »  M  w  It      Doral  view. 

"  >•  m  m  „  enkrgad. 

tig'      Mmoa  iioix»BV1II%  tpea.  bot.  Left  vsIt^  mI.  au.  Zone  of  ParBtltlipipeJum  prolo- 

fortuotim,  Kami,  pag« 

»  ^      Ji  »  V  WW       IltenuJ  vievr. 

»  I*  ji  w  w  w      Aateiriior  view. 

"  »  »  »  n  »  Donaltkw. 

"  »  „  „  enlarged. 

i'iS'  3.    CoHBULA  sociALie,  K.  Martin.   Right  valve,  oat,  mz«.    Zone  of  ^rea  tkttMdi,  KuM* 

"  *         w  w  n  I,       Internal  view. 

»  »        M  f»  u  „      Anterior  view. 

»       »  »  M  n     D«nal  view. 


3rf. 


M 


I*  If  w  nluged. 


Bg.  i.  CQuoLAMKiiu«|X.lbrib.  SifU  nlw^Mtifatb  Saw  of  .^r^  tUtOMi, 


^        w         JI  w  w  M  Anterior  ri«ir. 


» 


**•       M        »  f  t  K  y         Donal  view, 

nr.  B.  CmiiiU  toouu^  K.  HiBtm.  LtUvdn,  mLdtt.   Zone  ot  Jrea  tkitiMi, 

page  230. 

»'''*'»«•  It  w  M      Intenal  view. 

"**••»*  H  w  II  Aatanorvinr. 

»  u        n  m  m  Domlvinr. 

»  »  I*  If  „  enkrgod. 

"  ••'         ')  >»  >i  latemal  view,  enlarged. 

Fig.  6.   CoBBoLA  rBOioWBKCAT*,  ipto.  BOT.   Bight  vilv«,  ut.  MM.   Zone  of  ^rw  riMioMf, 

Kama,  pajjc  ii5. 

"  ^       *  **  w  N  ,,        Iiitemul  view. 

**     '       w  M  M  M  „       Anterior  view. 

»  **       «  M  M  w  „       DotnI  view. 

»  ^        *  w  n  w  cnhrj^. 

**  >•  w  J*  N  Internal  view,  enlaified. 

Tig.  7.  Oanvu.  iMWiMiriim,  ipN.  bst.  vdvi^  Mt.  dso.  Zone  of  Ftniftttn 

cwratow,  TcmagjAtj  pnga  B49. 

»  «  n  w  LaKvilfiu 

7*. 

u 

»  U. 


u  m  m 

M  w  n  Bight  Tnh*,  eolaiged. 

»  w  »  Ldt  vmItc!,  «Blug«d 

Fig' 8-  OittBaiMMHiu,amrarl7.  Big^  «dt«^  w^im.  Zmt  a  Utioeardia  meUwt^writ, 

Siagv,  page  243. 


St. 


PLATE  XVI-foiwM. 

Fig.   9.  CoKBCLA  Kcooai,  Sowcibj.   Bight  nirt,  nai  rin.  tm»  li  Utitmitm  metrnfulftii, 

Sbgn,  pg«  i4S. 

»  »         If  j>  w  MilMgwI. 

Fif .  10.  Couiru  mvoou.  8011017.        ^'■^       ^  ^o**  mwl^KMWt  Saft, 

„  IOj.       j.         »         »  II  enUrtped. 

Kg.  11.  Pftnu  oinnruua,  Omiia.  Bighit  isItc,  mt.  wM.  Zm  «C  JPifln  •nitafafif,  llMaret- 

■VO,p>g»  MM. 

Kg,  U.  Vmu*  0UBHTUIi!»  OBuim.  Lilt  nin,  nt.  ■»  Zone  of  Piolat  orienlJiit  fbtfiU 

M  I'm-     »         »         »  w  nihigdU 

Fig.  U.  PHOLAa  m.tin<mmrm ■pe».  hot.  Bight  Tdn^  wt.  lize.  Zone  nf  rini<ii  oritnitli; 

»   13a.      J*  w'  j«  M  cnbigtd. 

lig.  I4k  FwHM  BumuBnAKtl^        avr.  Left  nlTC^mt.         Zone  of  y>i^«  oritnialu, 

Thaijrctinjo,  page  84tf. 

w  1^      •  »  u  It  tnlugad. 
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Hg.  1.    SwuuvM  vmmaun,  K..lfiHl>B,  lat.  mm,  Zcm  of  P§nlUl^i/t4mt  pmktartmmm, 

„  1«.         „  „  enlarged. 

»  U>        w  w  Tmwveml  Metion,  anlaiged. 

Hf.S.    DMBiunni juaiwum K. Iliiti%  —t. mh  ZtMcC. 

>i  36.  „        TimnsvenBl  aeetu%  MdMgtd. 

Kg.  4.  DncTAUVM  Msnsm^qie.  bot.,  nat.  lin.  ZoM«(  Jfnitti»Mtf*,KaBimige  Ml. 

n  4*.  ,1              K  cnliagad. 

It  4<.  „                 „              „         TrausvcrBal  section,  tinlargrd. 

5.  Caluosioiu  BLAKroBDi,  Noetling,  ut.  loe.   Zoiut  of  Mtioe^rdi*  mttavtUgtrii,  Singv, 

Iff .  C.    CAiuMnMu  aumoaii^  Noidiiiff»  nt.  iw.  Zono  of  PeraefUm  wiwfiijT— » 

gymt,  pa^US. 

„  «a  „  «  »  w  BMiltiwr. 

Kg.  f .    GuuonOKi  ILAimu^  Noakling,  lat,        Zone  ot  Pafaefotkm  taiutlMt,  T«mb* 

gyet,  page  858. 

»  7<i.  „  „  „  „  Baealnaw. 

Fig.  8.    Caluosidma  bujoou^  NtatiiBg;,  ut.  an.  Zona  of  C^MfUwia  wpImmm,  Miabu. 

II  8«.        It  s  »  II  Bml  Tiaw. 

»  84.         n  M  „  „  Enhigad.  ■ 

„  8«.         «  »  „  „  Bawl  view,  enlaigvd. 

Eig.  9.  TOioiuiimnBanunUiqaabiiortiUfcaiii  Zone  of  JfaMaanM*  m4miium,  Siagv, 

J*  w  n  «•         »     Baaal  vtav. 

ji  tl.         M  11  »  aailaigedi 

Kg.  10.  Twwm  wwwiiMiaif Ml.  apae.  bw.,  aat.  *m,  Bom  ef   ifw  OitlaMt  Xaa^ 

jmK«  457. 

w  10a.         If  H  M  »  view. 

»  101.         m  u  n  enlaiged. 

w  Mik         w  w  ••         I'^I  view,  enlarged, 

n  IIU.         m  »  tt         Aperture,  enlarged. 

Kg.  U.  TjiHMMt  xtamaMkt      wn^vA.  mat.  Zom  of  Miioearii*  mttmH^trk,  Saga, 

page  860. 

Hg.  U.  Baamau  twamnwa,  ayae.  w.,  art,  ahai.  ZenniMfKIn  moiimimi,  Wogit  |igt  tM. 

Tig.  IS.  BAamau  ii(iM0i4i»a,  ifae.  nor.,  nat.  szo.  Zdul-  of  .^r;a  UaaiaiiH  Khi%  jaga  IW. 

I,   ISa.       If  JI  II  »  Baiial  viirw. 

„  111.       w  0  „  enlarged. 

«  111;      »  ■  „       Baial  viav,  ankigod. 

f%.  14.  CauuMlaiu  lomnaaini,  apac  aor,  Mb  bm.  Zom  of  Jna  IkmtaUi,  KaiM, 

fage  254. 

•t  14«>        It  »  u  u  Bual' 

n  l4fc  mm  mm 
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ruTBini-Mwu. 

fif .  U.  GuuoniBB*.  nrnnumm^  ipH.  mn^  aak,  dm.  Zom  tt  Jm  AmMit,  tiumtt 

„!»«.„  „  „  Bualvi«r,Milufid. 

Kg.  16.  Tiooro  ^MfMUiiM),  tyw,  awr.,  at*,  liw.  Zoiu  of  CffiUm  «y«jM,  FmM,  |igt  MS. 

«  16&      „  I,  It         »  Builnaw. 

TSv.  17.  SdCABtni  lUXDin^  lUEpi,  nt.  OM.  Afieil  mr,    Zou  at  P«niaf|i>t>Nhii  fnlf 

„  17«.      „  »  «         „  Biwlview. 

„  17t.      n  w  M         w        Latml  view. 

«  17a      a  II  .       w        If       Apial  vimr,  enk^ad. 

w  IW'     M  II         «        w      TIimI  vifi  aalMjgtd. 

lif .  ISi  8flUBinc«nia%ifM.iMf^M*.iiM.  Afiadviiir.  Zom  «i  PMm  •rimtoUib  Ibv**- 

mjro,  pif>e  tS9. 

II  15a.  „  „  enlarged. 

fig.  IB.  SoLABnnc  ooxuouix,  tpac.  dov.j  oat.  ■m.  Apical  view.  Zone  of  Arida  kumtnt; 

„  19rt.        „  „  „  „        Lsteral  view. 

n  IBi.  „  „      Apical  view,  «nkrged. 

Kg;  ta  TQunanianAfKMtliw,  aakria*.    Aibdvinr.  Zw  ot  CvutO^it  mmttmM, 

»  Ma.      tt        M        If  tt        Bud  vMw> 

»  80J.  „  J, 

It  lOf.        „         „         „       Bual  view,  enlarged. 

II  n  II        Afiial  vienr,  enlarged. 

Kg.  81.  ToBUnaBimmu,  NoaiUiig,  aal.  Apical  tiaw.  Z«oe  ci  CasMllaia*  Mi4t»M«% 

IGirimipagaMK. 

Jt   ^1'.         1)  »  11  n 

n  Sle-      »        »        »  Bial^,«nlK8«^. 
Kg.  M.  Tomm  nwopOMOoti,  ^ca.  aw.,  ant.  ■!■>.   Afualviaw.  Z«m  of  Arm  iktoMdi, 


» 

» 

j» 

w 

Bflksjl  viow. 

f.  «w. 

If 

H 

If 

1* 

Apical  view. 

If 

n 

n 

H 

Api«al  view,  enlaiged. 

„  iti. 

» 

tt 

n 

» 

Baaal  view,  enlarged. 

•f 

II 

Lataial  view,  enlarged. 

Kg.  tS.  I 

IX  anm,  NottKng^ 

Apnl  Htm.    Zone  of  CarutUaria 

•Mffib  Minbo,  ]Mge  t66. 

.»  83a. 

If 

If 

Baaal  viav. 

„  234. 

II 

tt 

If 

» 

Lateral  view. 

„  83*. 

II 

It 

If 

l» 

Apical  view,  enlarged. 

it 

II 

11 

Luteial  view,  enlarged. 

Fig.  24.  SoaiaJUA  urofuobata,  ifec  aov.,  nat.  ue.  Zone  of  Dwu  inkittM,  Yenangyat, 

21»-  I.  wlugad. 

Fig.  25.  ScALAftiA  BntMAMiCA,  NoetUngk  mi.  rfaa.  Zan*  ai  raae«<for*a  aarltiiMatf,  Miabu, 

PWetlS. 

»  M*     if  u  If  aalaigad. 

fig.  M.  floaiuu     mMousn,  VoaOfaig^  nal.  aiia.  Zone  vf  GwiMlllcrjii  ■arfiMaM,  MtsVo. 

Tu.,-.-  270. 

Kg.  >7.  ScULAMA   arATHicA,  *peo.  nor.,   nat.  *ize.     Zone  of  CaMilarit  martiiucM,  Minbo 

pagates.  . 

m  H  M  I,  aDlaigad. 
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PLATE  XVIIl. 

fig.   L  Ttnit'.TiLt*  MifPLEt,  Jenldna,  n*t.  «i«e.    Zone  of  Jrea  tkeolMi,  Kftma,  i»ge  tZS* 

Fif.   £.    TuBJirrBUA  sivflsx,  Jenldn*,  nat.  Bze.    Zone  of  Area  tieohtUi,  Kanu,  r»ge  213« 

„     2«  u  u         >'  >> 

Pig.    3.  TuBUTBLLA  UKTLBX,  Jeolcuis,  nat.  size.  Zone  of  ParalUliplptdmm  protoioriuot*m,  Kama, 

„     So.         I,  u         u  enlarged. 

Kg,   4.   TosKiTBLU  sncruKX,  Jenlmu,  oat.  size.  Zone  of  ParaiUHpiptdw*  prttotortu^m-,  Kama, 

page  il^ 

„     ia^        „  »         u  enlai^ed. 

Fig.    B.   TotEiTELLA  ACOTic&RiKATA,  Duuker,  nat  size.    Zone  of  Jrea  lke«haUi,  Kama,  page  874. 

II       ^Aa  u  "  12  u 

„     Bi.         „  u  u         u  Enlarged. 

Fig.    6.   Tdmitella  AcmcAEiXATi,  Dunker,  nat.  size.    Zone  of  Parol UlipiptJum  protoUtrlMum, 

Kama,  page  Hi. 

Fig.    7.   TtniBimuA  aciticajiuiiatai  Dunker,  nat.  size   Zone  of  ParalUUpipedum  prototortMum, 

Kama,  page  2ii. 

„     7«.  »  »  enlarged. 

Fig.   8.   TiBRiTELLA,  spec.,  nat.  nze.   Zone  of  Para/^/i^ttfei^KM  fr«/o^r<»M«si,  Kama,  page  277. 

„     8a.         „  „        „  Knlargcd. 

F^.   9.   TuBiutBLLa  AiriNiromifU,  cpee.  nov.,  nat.  size.  Zone  of  Caueellaria  marti»ia»a,  Minba, 

page  iZL 

„     9*.  a  a  enlarged. 

Fig.  IIL   TuBEITlLLA  LIIOPLBITEATA,  speo.  noT.,  nat.  nze.  Zone  of  ParalUlipipeiuu  pn>t»Mue*am, 

Kama,  page  228. 

n  «  1.  »  enlarged. 

Fig.  IL  TcutrrELLA  LTDKKKnii,  rpee.  nov.,  nat.  size.   Zone  of  ParalUUpipedum  protolorluofum, 

Kama,  page  21iL 

Fig.  IL   TVBAITXLLA  LTOUUUUU,  «pec.  nov.,  nat.  gize.  Zone  of  ParalieUpipedum  protaUrtuotrnm, 

Kama,  page  ?76. 

„   Ilia.         „  „  enlarged. 

Fig.  UL   TounxLLA  aicodi.ata,  Sowerby,  nat.  size.    Thajetmyo,  page  ili. 

H.  ToutiTBLLA  ASODLATA,  Sowerby,  nat.  size.  Tbayetmyo,  page  £22. 
Fig.  Ifi.   ToutTTEiXA  AKQULATA,  Sowcrby,  nat.  size.   Thayet  myo,  page  £12. 

„    15*.  „  „  „  enlarged. 

Fig.  Ifi.   Vbuibtcs  xataotb,  K.  Martin,  nat.  size.    Zone  of  Paralieiipiptdum  prolohftuomm, 

Kama,  page  22fl. 

w  »  u  M  ,» 

„   l&L.        u  u  n  a 

Fig.  12.   VuMnra  iatands,  K.  Martin,  nat.  ue.   Zone  of  Paralltliptptd»m  pratolorimisim, 

Kama,  page  mIS* 

$1    12m»        »  U  n  n 

V    IZi.         II  »  u  » 

Fig.  Ifi.   VsKiUTi's  JATAHVS,  K.  Martin,  nat.  size.  Zone  of  ParalUUpipedum  protoUrtuttum, 

Kama,  page  iJS. 

It    lSi±         n  u  >'  » 


flAIB  XTin-«widL 
llf.  It,  TauamiAmn,  K.  IfartiD,  ari.       Bn»  «C 


y»  19(1.     »         »  »  «  •kigrf* 


a* 

ligk  SI.  Jammnk  immei,  qto^       wl.  iIm.  Zhm  «(  ^rWi  i—iiWit  Tb^etmjo^ 


M     ^1*  H  »  J»  » 

Iit.M.  Gu.nTMi.iviOMtKoad^MLrfHb  ZtMtt  JrolitoidW^  Xm^tc*  Ml. 

W  M  M  »  M 

w  M4.        u         a         »  cnlaigrii 
Kg.  tt.  GiLma4  bmmmi,  NMtUPA  Sim  U  OmtMuii*  tmUmma,  ]luh% 

II    Mfc  n  I*  n  1* 

1,    236.  kpicat  riew,  enlarged, 

Kg,  24.   Nattca  CAhLosjL,  Sowerby,  nat.  size.   Zone  of  Jrieia  Aitmtma,  Hayttmjo,  pags  288. 
w  w  a  M  .1        »P»1  view. 

N  Ml.     II        M         H     ktaal  liav,  tnlaigtd. 
P{ff.tS.  NAHM  CuUMi,  Smmky,  wt.  ■»  Im  «f  P«f«9«aw  Mfnlm,  Ytnuigykt, 

II  M«.     If  w          »  J,  MitilfiMr. 
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Kg.  L   Natica  callosa,  Soverby,  nat.  mat.  Zooa  ti  dm  UMdUi,  Ktmm,  ISSi 

»  !*•  u         u  n 

»  ^k  »         »  » 

•»  W«  M  I*  I*  H 

Fig.  t.   NiTicA  oiMCUKA,  Sowerby,  nat.        gfctfttrfltfii  mMTUm(*m»,  IBabu,  gigt  Wit 

M  W  It  W  It 

»  24.  ff  „ 

Kg.  i.  KtflU  CMOaii,  Somdby,  nst.  MM.  ZgM  «£  Am  MiwMtfb  Km^  figs  tM. 

I*  ^»  W  Ji  •>  l> 

M  W  »  »  II 

It  w        n         It  enlarged. 

M  m         m  n  •JmjA 

1%.  i>  Kaiwi  fluenuoB,  •!«.  wrr,  Mk  riM.    Zom  at  P»raV«npiptd%m  fnktaitmm, 

Kama,  paga  Itt5. 

i»  ^«       »        »  « 

w  ^        It  »  w 

ig  4i»      n       If  Mlaijgtdi 


»  It 

» 

» 

II 

Hg.  f.  NAOoiiir 

H.,  nat.  MM.  SEoM    ^r«<  thiUUi,  Kara,  page  tse. 

Rg.  6.  Swmrai 

imnvni 

»«•  » 

» 

»  M 

»  SI 

»  « 

Kg.  7.  SwaBBRB 

mtf  laaii,  nat.  aafc  Zom  of   FtralUUfiptimm  pnitttHmnm, 

Kama,  page  tBC 

..     7«.  „ 

Kg.  8.  IbHum  KEavni,  i 

iji«c.  Qor.,  nat.  Eiza.    Zona  of  ^rea  ti*»i*ldi,  Kama^  page  t87. 

11    U.  li 

HI 

JI  M 

*  - 

» 

w       I*.  1* 

M 

» 

lA.  Vnmu  c 

M 

Mmstfl 

Boinriij,  imL  iim  ISm  af  ^na  rtiilalrli,  Km,  paga  MIl 

„  lOfl. 

Fig.  11.   Abicia  Homioai,  J.  da  Carl«  Soweib]r«  apacj  nat.  aiia.   Zone  of  Aritia  k»mero$a 

ThaaitrtiDar«^|iagaML 

w 

»                   n  « 

m  Itt.  » 
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It                   »  « 

fi  M*  » 

It  WW 

FLATS  UT  wmH. 


„             >       «  .                    »  •> 

w              Mi*           w        °    ■  » 

w  Md.       m       a           »             m  ttlugfi. 

1%.  IS.  tarn  anin^K.MHtiii,wt.  dak  Em   d    PwwgwaM  mmw/mm,  TaHUHTOi 

w  i»         »  »  » 

„   IM.      n         «  •  M 

„    18«.       n  »    .       w  J» 

,  IM.  >.         »  enlKjdL 

1^  M  W  «  M 

pge  tM. 

M   14*.       »         w  M  n 

If  14t.     »        i>  i>  » 

llL  iir  taown  nmtuonM,  ^  Mr.,  wt  ^  Z«m  of  ea«rW/.>r,.  ■tmAhh^  Mbbo, 

„   16a.         »  w  Ml* 

„    15i.  J*  »  M  M 

w    15*,         »  M  M  •'"l*^ 

Jto.l«.  a«iaaH4aoaiunu,ipifciwv,wt.d»   In*  of  mmM«.  Hbco* 

Kg',  n.  OAimu  Momunu,      a«r.,      uM.  Bum    Aw  liwfci/il^  %im^  ng>  MT. 

•   IT*.  •  ^ 

Re  18.  Okucidia  HiNHUJUisii,  ^ae.  wt^  «•*.  dii.         •!  C»«Wi»i«  wiWMlMi^  lOakti, 

„  18«,        »  M  »  enkrgei 

W«.  II  u  i>  enlarg«d. 

Fig.  20.   Ficrru  thbob&ux,  Noetling,  iwt.  wm.  Zone  ol  MgHlmt  HMtlifHat,  tiaft,  ft^  U8. 

„  »  u  MM 

]{*,  tU   VkOBU  WW-"^^  NMffiBft  Ml.  rfWi   KOM   «C  fvaeyatlMt  eaerutm,  TflH^gyH^ 

„  »        II  »  »       flMBMrtiltali  inliiiii. 

I^.  li.   FicvLA,  spec.,  !.ar  nze    Zone  of  P«fa/foWyyiiftwi jr>f<<Mww,  KlM^  jicbIM. 

I,  M     »    or&amcaUtioD,  e&Uig«d.  ■  . 

Kgt  tS.  CiacnuBU  wamaa,  dfAnhiM  nd  BdbM^  Mt  tim,  Zooe  of  CaneeiUria  moff*. 

w'cMj  Minbo,  puge  tSl. 

«  Mc  U  M  w 

M  Ml.  w  n  «  M 
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